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curriculunm for 13—‘to 1§-year-old educable mentally hand1capped (EHH)
adolescents. Discussed are the ‘purpose and interpretation of student"
- ' data for fudging a curriculum. Described in relation to development a
" of test items for the first field test year are ‘aspects such as item
~-, /format analysis. Functional abilities of students are considered in’
" relation to intelligence and achievement tests, teacher rating’of .
. stufents, prob%gm solving, cognitive developnent, grouping, and '~
.. .prerequisite % wledEe. ‘Expldined are dif ferefces in. performance seenfﬂ" PR
in. results of regression analysis and - ‘differences in- performance RS
! ‘among classes. Student performance is analyZed for the- d1rect10na11ty ER R
" and map reading, measurement &nd- scalz.,’ temperaturb, and - O DS
. enyironmental subtests in Unit I; and for the energy, food cha1ns and ..
. ;juebs, food energy,‘ve1ght and temperature, graphxng, and categorizing. . %
"%_subtests in unit II. Results are given uhibh-shou that performance on-
725 items in Unit I was not as high as expected, that students in ong '
. fourth of the classes showed marked gains on posttests, ‘that one SO
ﬁ;fynh1rd of\itudents in nine classes weré successful on at leist one’
‘.. subtest nd . that performance on 19 jtems 1n»Un1t~IL\yas -moderate
,_,,~1one~thtrd of students in six classes.performed successfully -on at E
. least one subtest). Cons1aerable revidion of both unite‘is.foreseen. = ', |
i;‘Also, findings are given. to’ 1nd;cate that individual intelligence * .~ .«
- tests explain little of _the variance in stydent performance, uhereas
problem solv1ng and teacher rat1ng ao explhin the varxancer (HC)
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THE.CONTEXT FOR THIS REPORT .

,ME AND r.w ENVIRONMENT. i

hree-year tife N ¥
renoes program. veloped spec-fncally for I3 to lSyear-old S
s soon as poss«bte zhe fw!d trrals ovedap 50 that complete

*educabie mentally handrcaoped (EMH),éhrldren Its develop— ’

‘ment and assessment, the actual mat-nals and their use in the

classroom, the approaches to data collection, and the studént bt
" outcomes wrll. “all be suﬂrects ‘for study. ‘These evaluatrve B

actin rvmes mrght best be’ vnewed inthe context of tho- four and

" "one-half year trmelme for the development, testmg,and frnal B

af .

‘order to m.a‘ke thrs curnculum .rvarlabte to specra} educators

. ffretd tests of the n-aterrals a.re aoéomplrmed m three years.”

The followfng table shows the major stages in the devel-* ‘i

AR NI

L - [}
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CbﬁRENT ANDANTICJPATED EVALUATION REFORTS
. R s

MAJOR STAGES IN THE DEVELOPMENT |
* AND FORMATIVE EVAIUATION OF:
: j‘ ’ * ME AND My ENVIRONMENT : ',‘
0 Development of Experrmental Mater\rils' Umtst lV
(JuneOctober 1971 ., B
1 Content Anatvsrs of Experrmeetal Matenals
(November 197! June 1972I '
2. FirstField Test = - . ';
{November 1971-May 1974) B ‘
« -3, First Revision of Units § and 1 Refrnement of Units -
“Nland IV, developmen\ of Unm Vand Vi
(June-Seotember 1972) . . “ TR
4 4. SecondFied Test = . ‘, T
: (November 1972 May1974) i " e
5 Content Analvsrs of First Revrsron Materrals ; "
‘I~ (December 1972-dune 1973} " . °
- 6. Second Revision of Units 1 and u for '
. Co meréial Publicatibe  * . B
., (February 1973 -January,1974) Lol e ‘
* 7. First Revision of Unrt;llland IV Refrnementof ' .
- Units V and VI A M i
(June-August 1973) . - ‘ LT
© 8. Second Revision of Units w and v for
. Commelgcia: 2ublication - Lo P
e (Februar\' 19:4January1975) et a L
“ 9. First Rgusron of Unit V ﬁor Commercial Pubhcatron o
(February 1975 June 1975)
. o S

| a. TheSeoondv'Vear AssessrngStudentAb.htvesand 5

0 Plans !or Forma ive Evaluatron .
(Evaluatmn lssb BSCS NEWSLETTER 486, Feb ary 1972)
L) Arrang\ng Freld Tests CharActenstrcs of Srtes
(Intenm Evaluanon Report 1-—June 1973)

.

2 Assessmg Student Aboht ies and Performancg Year 1
itndmm Evaluatron Report 2—December 1973)

3. waws Revisions, and Dats Cottection Procedures :
(Antrcrp..ed pubhcat‘on-—March 1974) S

g
5 Pertormana (Antrc-pated pubircauon»Mav 1974)
"/ L) y 1 . i
.5; As.essmg Revised Materrau Specral Studres
(Ant»c:patcd pubhcatron-—August 1974)
6. Thc Third Year: Assessing Student Success .
: (Antrc:pated pr.rblrcatron-—October 1974) -

:7.-The Formanve Evaluatron of ME AND MY ENVIRONMENT
A Synthesis of Findings .~ ‘
(Antrcrrﬂted pubhcatron of final report —December 1974)

5
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The materlals in the ME AND MY ENVIRONME!\T

S fprogramrconsrst of 3 series of Teacher's Manuals w.th suggested

‘teaching strategies for three years of daily scrence inStruction.

A kit of all equrpment and supplies not ordrnarrlv avarlable in'

; actumres supported by a variety of multr.-sensor,y and media
L mstructronal materrals Some of these rn addition to science
Z equrpment in the kit, include slrdes casset'e tapes, individual

_a specral educatron classroom is an rntegral part of the pro-
S gtam and instruction. The materrals do not rnclude a student‘
text, as the program is desrgned around student conducted

L student’ worksheets games posters,  wall charts, 1IIust’rated ‘

e‘booklets, and evaluation materrals
¢ .of a 36mm slide projcctor and_an overhead projector; active -
‘ ‘:student involvemneht. wrt,h ‘3 Polaroid Camera and a cassette

C ﬁpe recorder is also berng ‘field tested.’

The program ‘makes use

AN

fh

B ]
J

‘opmenY and evaluation of ME AND MY ENVIRONMENT
(and workmg trtles of corre;\poﬂdrpg wterrm reports whrdi
are annc-pated ‘ By

w_.

The serrous reader of . this report will: hkely have b
revrewed ‘or ‘have access 1o, the Teacher s Manuals to ME - =

- AND My LENVIRONMENT. Therefo{e rnformatron on the. g

ob;ectrves _science 5Ltent and skill development of the
eurriculum will not be described !\\ere (Refer to the front
‘material in any unit of the Manual‘s for this information 4 ‘:13 .
The current ‘project.-and " its evaIuauon are based upon,3
' several«—vears experrence in developing and field testmg ME |
NOW, a life science currrculum for 11-to 13 year-oid EMH i

‘shudren 1 The ME NOW program and the first year of ME - e
~AND MY ENVIRONMENT are - available oommercrally RS

from Hubbard Screntrer,Company, Northbrook tinois.2"

Several evaluatron feports are available on these programs.

l.ME NOW, LIFE SCIENCES: A SPECIAL EDUCATION
--PROGRAM, Biological Sciences Curriculum Study, 1972,
2Hub!;r'rd Scientific Company, 2855 Sher'ner Road North
‘ brook lllmors, 60062 el -

”
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f-'ormatrve Evaluatron Report 1 served
four purposgs: < . :

At def ed the functron of evalua—
_1 tign in curriculum development
“and resented the evaIuatron de-
_'sign for the developfent of ME |
' AND MY ENVIRONMENT,

2. It described the criteria and proce-

* dures for selectmgfreld test partrcs-
Cpants, .

" 31t presented ‘data o the actual

. composition and oharacterrstrcs of

sites and of the students who parti-

. cipated. in the frTst ‘year's freld
<o trials, D% :. K

‘ 4 ‘It reviewed the placement of stu

" dents in this sample of special edu-.
catron classes and drew upon teach-

er. desrrlptuons 0 portray more
fully the variety of young people
and instructional problems found
in these classes. - Loes

“,. h:

A ruToxt provided by eric [ERSUN HESEE

Emc” e

E NI

ln Formatrve Eyaluatron Report 2 the‘
followmg purposes are served I
' " Fhe. collectron and lnterpretatron

, laf student datais placed withinthe

‘ context of the overall evaluatron'

design. .. Pl

C 20 Procedures for development of test

- titems are described and studies of
« special problems are reported. ' *

3. Thedevelopment of instrumentsto -

|, assess functional abilities of stu-
dents is reported ang results. for
the field test group are presented

.4 Student performance related to
Lt mstructron in the two umts field."
, tested isreported, SUETE I A
5. A statlst&cal analysls of drfferences

in performance relatedto a number
~of varrables iis presented

i The followmg represents a summan/ of .

the significant findings contamed m

these two reports

* . :1 .

P

3
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" education’ ‘classes may-well

‘ An analysis of the freld testpoputa- .
tion revealed that over one thigd of the -

placed i in these classes for reasons other
.than evidence of retardation, The
appropnate placement of 42 gercent cf
the test poputation could be questuoned
when one took into oonsnderataon ten-. .
‘tative evidence of errors. in measure-

th ese’ classes for reasons othgr than®"
retardatron At the same time one notes -
these problems, it must be pointed out

‘x‘ that districts and teachers seemed to
have operated with the best of inten.

trons in placmg students in these special ©'
- classes,'at least i in many cases. Descrip-

/ tions of students supplied by teachers’

Nof these field test clzsses revealed a wide
tange ‘of educational and havaoral
p:oblems, Placement in these specral

rﬁve repre- -

"sented the best avajlable programming ..

for the chlldremnvolved . given existent

- funding and legal defrmtrons of these

c!asses. However, the consequences for -

. the children’ involved are t‘xtenswe not
~only in the stigma of berng fabeled re-
tarded but also in the widening educa-

tional gap created by their segregation

frorn other children and from the regu-

“tar curriculum (see lnterrm R°port No. :

I for supportlng_datal s
‘Findings in the present report
dded further concern over the method

of identifying EMH children, The indi-.. |
 vidual mtelhgence test' total score "

appeared to explam little of the vari- -

ance in performance of students onthe
_ life sciences curriculum materials; This " |:

. *finding held for both of the units of in- .

+ struction ‘taught during the first freld

test year. Almost half of the variance m
student performance on these matenals
was explamed by & few items assessing -
problem solving {an aspect of cognmve
developmental “level)-and teacher rat-

~ ings of students’ ability to follow direc- *
tions or work with their hands, It thus’

appears warranted to explore other

1. ways of grouping, and even-other crite- | »‘
ria for placing childreni in special educa-

~tion classes. The reldtionship of

" problem- solvmg abilities to perfor- :

“mance in 'other subject areas also
Warrantsexploratnon. :

N

stucents in the special education classes
studced had greatly outdated intelli- -
, qencetest scores. Another third &f these
' students based on teacher reports, were

ment of mtellectual funCtlo'ung cou-
led wlth placement: of students in .

]




: Student Understandmg OfScwnDe‘ Subtest 1 Darectronalrty and, Map - |- Stbtest 4 Ermronrnental Oompm- :
£ Readmg. At teast half of the students sons‘ This group of items assessed ‘

Conoepts
Sy @ : {7“had a rudrmentaty grasp of durectrdn understandmgs oentral to the currrcu‘-__
: Thrs report prowdps ihe f,,st re- but far fewer could deal with the rela- b5 lum materials, although some of the

| -suits of measures_of understantiing of® . “tionships among landmarks on a map.- itéms required going beyond what was, - |.
o selected science concepls included in " 'About half of the students appeared to | included ininstruction,Of a totat of ten ,
the ME AND MY ENV]RONMENT haveaknowledgeofcompassdrrect;on - items, most reflected a low level ofcor .

. matenals For thls reason the same cau- | * an understanding felt to be essential in - | rect responses on the pratest and" -
- tion is in order that was made in the first . " this area of instruction. The standard of ““marked gains in correct responses on -
‘ reporting of résults on science by the | + 80 percent successful had been set by | the posttest. From halftothree fourths ol
" National Assessment ﬁro;ect. “The re- | the staffasa net:essar\’level tojudgethe ' | of the students made correct r. esponses -
portmg of the:results for the first time - instruction acceptable, therefore, con- ) individual items.Qn the posttest, To;
. “in"any subject area will not provide a | _siderable revision of the materials has, ‘remedy some wéaknesses in the mate- .

‘2.1 measure of the progress of learnmg of. (oocurred the ievel of complexity has rials revealed by these items, the revnsed

2l che populataon assessed. The first re- been reduced, and elemental knowledge  materials contain a; ;great many. mOfe.j,v.f

pvriing in 3 given subject provides’ Nof left-right is bemg emphasrzed i opportunities for categorizing, observ-
- | ‘bench-mark data’ against which the | | ing, and co\mparmg thirgs, 0‘3"9“7;‘.
© | " results of later assessments in that sub- Subtest 2, Measurement and Scile |, Were made in the sequence of instruc; -
< | "jeét can be compared.”* The approach _| Rather than assess direct'y thestudents’ | Jtion refating to the concepts of lnymg-”‘ :
110 reportmg results used herein is simi- ',abrltty to measure . thlngs,.thrs subtest . nonliving ; andlife needs.” = . : \:‘.w E 1'
X lar to'that used by National Assessment, | W3S ‘"te"dfd tn descorler vyhether.thov © ~ The preceding fourssubtests were
| Student responses to individual items | nad some idea of appropriate units of | - designed for Unit | of theexpefimental
- | “are shown. Although the efficacy of the |- ‘measureand an approximateconcept of | matesials. The- remainmg six were
1 curriculum must be judged by results feet as-a unit of measyre. Only about a - designed for U"“U f T ’
Sl from tests of thé\evised materials, the |’ «third of the students coutd successfully . L .
: 'general levels of s)ocess in ten science .| deal with these ideas after-instruction. ° Subtest 5 Energy. Between 85 and 90‘
o | - areas assessed in the first test are sum- Included in this subtests also, were percent of the students had some under-
< U1 marizedhere, . 0 - . _.].. itemson the  concept of scale = that i is, - standing of the concept that energy is
S T L i ; ,approxrmate representatro 15 to scale. required to do work From half totwo '
Tkl e . ); Less than a thifd of the students were | thirds understood that food is the -
: Nat:onal Assessment o f Education’ successful wrtn these items. On revnew ' body’s source of energy. About 40 per: -
‘ Progress Report. 1. - 1969-1970° | ing the materials, the taf.f ellmlnated ! ~cent of ‘the students could  predict at
b Science: National Result'“ July 1970, the content on scale ashavinglittlerele- " | - which given temperature a ‘liquid could «

L5 pagex.. ST e vance for this populasrzn of students. | do more work. Two other concepts

Actrvrtres on the use 8¢ the ruler were. | Which were not a part of direct inistruc: -
revised to, begin on a‘much more ele- | tion were assessed — a realizatian that -
mental level. More practice in measur-, # things contain stored energy and the
'ing and estimating short distances i recognition thatfiving things uitimately .
“feet and inches was provided, A mini- | get their energy from the sun, Less thah - -
. mum standard was set for the second -1 - a fifth of the students'understood these -

e field test: 50 percent of the students * ideas. In review, the last two concept
v " should be able to use a ruler to measure | . were. judged peripheral to the major
“short drstanres accurately . L] thrust of the unit and were riot devel: .|

.oped in the materials. Revisions for the "'
K "‘Subtest 3 Temperature. Thls subtest, |* other concepts involved breaking actfw- v
dealt with ability to read the tempera- ties into smaller steps, providing more
.. ture on a picture of a thermometer, it | experience with forms of energy, and -
e e also‘in‘_volved an awareness of variatlons‘ _-inserting practlcal applications of ener-
e in temperature in the environment, and gy concepts: A game was developed
g AR I " the wnoept thatdark-coloredthrngs ab- dealing with balanced diets and daily
e "t . . ] "sorb more heat than lightcolored | food and erfergy requirements. * -
o things. Performance(,mndrvrdualrtemsf . T
. ‘wag surprisingly high, rapging from65 |+ . . y Co
ot ‘to 75 percent. Understandlng ofsthe | o ‘ )
o o , . IR * group of items, however,was consider- - {  ° o S
BE DR r ' ST ably lower, Review of the materials | =~ BT B
al ey : S . resulted in the development, of four' | K .
L 3 o : < -activities.on temperature wl‘ere one | . i
e | originaliy existed, and the provigion of
T et ' .{ “many new opportunities fo{ students
e ol 1o meature temperatuies. The‘concept. -
! ¢ Co ol heat absorption has beqn deleted

N . o from. the materials, o L L
Q o o ST IR o A

ERlC T e

e

e
.




s Subtest 7. Food Energy. About half of
17 the studénts had some understanding of

.. the idea that all living things ultimately .
: depend on plants as, their source of

‘| food. Less than half of the students

" grasped the conceglt that plants make

- their own food from sunlight and non-

‘lrvrng materials. To develop these con-
| cepts more fully, the sequence of activi- -

. ties in 'the materials was changed and

“"some of the plarlt expenments were

_‘ constderably revrsed ‘

Subtest 8. We@ht and Temperature. As
“in Unlt 1, a few items were used in Unit
.11 to assess students’ understandmg of
~‘measurement corcepts. About’ two
" thirds of the students understood how a
. batance wesky, and 43 percent of the

} recommend an inexpensive cor‘hmercral
* balance and turn the “time-spent con-
'“structing balances to using them.
‘. Hénce, more time could be spent read-
ling and operatmg the balance 0 meas-
“‘Ure the weights of different things.

' Knowledge of an approgriate room
- temperaturegwas not.an item'of direct’
;. instruction; ll was assumed that stu-
" dents would llave worked sufhc:ently
" with thermometers during;Unit 1] to -

- different tempErature fevels, Revisions
;in Uit havebeen madeto develop the
, awareness‘:that point, rather than in

“ance is also introduced in Unit 1. =

- Subtest 6. Food Chains and Webs’ Half |

_food web as the
b funterrelatuonshnps among a prctured
' group of living things, but less than a
1 ¥ifcs of the students could correcply
‘| connect a seriesof prctures torndrcatea
-1 food chain, For this, reason, ‘many

. _changes erd additions to the matenals
: were made, resultrng in activities deal-.
. ing with what various animals eat, arevi-
: sion”ot a food chain game, a picture :
" booklet dealing with mterrelatuonshlps
'j’yamong plants and animals; and a’ serles
: Vof erght revaew actrvrtses ina later unit.

"prlate room temperature, However

‘ Understandlr'tg of both concepts. I3 re-

of thé stude\ts recognized the term
rect lxbel\ for the -

students recognized 70° as an appro- |
only one third of the students had an -

vising the materials, the staff decided to

have an awareness of the significance of

Init 11, ¢n the revised matenals the bal-

= dent s understandrng of graphnng, o
" defectsin someof the items rec': 'cedthe"“_',
. usable number to one — assessing the

~ able to select the oorrect graph.Because : ,

1 graphs'of variouskinds. in addition, the |

2 : 1
- L
- 1
,’ -\‘,
N T *
‘.
.t ) H
s ~ .
2 ‘ b4 .
€
Y -
- .
ks
‘ ° 1 * .

;,Sd)testS Graphidg. While several items
- had been constructed to assess a stu.

) student’s ability. to recogn‘nze the'cor-fu
rect graphing of three pieces of ifigrma- -
‘tion, Sixty percent of the stude re: |,

- graphs are utilized in ‘various activmes

* in the materials trrsummarrze and com- #

Jpare data, it was felt necessary to devote

“time to the ooncegt of graphrng Anew

activity was “developed which provrdes ‘
“practice in graphing and in. reading

activities which use graphs were ex-
panded to provide more emphasis on'
the prooess of grapltlng itself. e
R - q‘ .
Subtest 10 Categornznng This subtest
consrsted of two items that involved not
rOnly the process of yrouping thungs but

~'an understandrng ‘of specific subject-

niatter concepts. One item assesse‘d\_'

‘whether chiidren_recognized seeds as |’
living things. The other involved com- -
parison ef/various menus in order to
select a balanced meal. About half of
the students weré successful on these
two items. In the revr.,ed matenals an.
activity was created in Unit} whtch Is
for students to grow plants from seeds -
- anc) t5 maintain piapts in‘the classroqm.

" To further develop the concept of abal-
-anced meal, the “Fulr and Hea‘lthy"

' game was created for Unrt i,

 ing success. R TR

" ured by425 itemsrelated to Unit 1 of M
_AND MY ENVIRONMENT was not as

hrgh as the project staff felt was neces- ' {
sary to 1udge the matenals effective.” :
‘Encouragingly, however ewidences of *
.learning were fOund in gains from pre- -

An summary, performance as meas-’

'to posttest resul's op some of thebtems L
‘In about one fourth of the classes

-marked _gains ‘were shown, and in nine
" of the fleld test classes one 'third or.’

—

more of the students were “highly suc- ..

cessful on at least one of the four sub-
tests. The extenslve%evrsmn of Unit ¥ .
- should result in an increase in the num-

ber of students understandmg the con

cepts c0ns|dered to be most central,
. Performance as measur
rtems related to Unit 1l of M

least one of the subtests.

bythe19 -

DMY. - |
ENVlRONMEN.Tv was moderate. In six .
~of the,classes one third or more of the
students ‘were highly succegsful on at-
onsidgrable .
" revision of. Unit (1 materials should re- °

sult in both a hngher leve! of success and '
2 greater number of students experlenc-

t’.,.




lNTERPRETATlON
oF -
STUDENT DATA

JUDGING A CURRICULUM

captured on the first trial by student -
‘responses to .8 few dozen multuple
.- choice’ items (whlch are also used fO(
‘the first time)? We think not. Curricu-
Jum’ development . has progressed be-
_yond the “one-shoti rocket”. material
fired at an entire globe of a target wutll
no in-course corrections in ajm and no*
* good idea of whére it will la d - lf it
 hité the targetatall, '

By.the time the ME AND MY
ENVI‘RONMENT curriculum is
launched oommercually, itwill have had:
many "c0urse conections.” The final *
revision will barely resemble the first®

portedun these pages. . .. L
The value of ME AND MY ENVI.
RONMENT will be 1udged eventually
by many thcngs' R

‘--the feelmgs of teachq{s usmg the
matemals s o -~

/-
--the response and mvolve'nent of

U-—the understandlngs students ex-
" pressin interviews” - v ',;‘
-the skills students are able to dem -
. onstrate or fearn ’
-athe ;udgment of éxperts in the‘
’ fields of science and special educa- -
" tion who review the content . .
-'fj-the perfOrmance of students on
- test utems.. ;

% What is the vifje of)%um- ~
Culum? Can" its effi and hbe .

model, a portion of whose test:ng is re‘ -

. .




Summative.

s Currrculum evaluation atthe Biolo-

‘gical Sciences Curriculum Study ' fis
,,,.‘,vlewed as an rntegral pa. 1 of he devel- '
P opmen(al pfooess to prod uce new curn-
:{ " cula. The data that serve this burpose
R must oftenbe gathered in haste and utll E
1" ized before all the results can be’ ana-
ol lvr.ed *Thns is because the raisond’ etre hE
{iiof a curriculum study is to make avail--

" able rapidly its new curncula to schools,

. Once a product isin‘use, it can thenbe |-
e assessed ina vahety of, ways and by a

{7 variety of interest groups.' LR
‘ There are many purposes one could :

~'wish=a single evaluatioh to serve. It
- ‘would be_desirable to be ab!a to judge

“'the ultimate worth of a program and *

documeng,the rmpacgthat the program

“has on students durrng the time the pro- -
“‘gram 'fs-being created, first used, and.

«refinedf 1t is understandable that many

= audsenoes - leg!slators.«researchers

* feviewers — are ihpatient Jor such data,

“1t'is also not surprising that” the func-- !

‘tions of formatlve and summatlve evalu-
“ation are ‘often confused ~ these are

| + new concepts; as is much of the theoret-
. ical structure of the evaluation field.

However the'primary audience ¢
. formatlve evaluat:on is the developer

' ;whose purpose must be to produce
“ viable frrst product Before summattvg\_

_ )udgme'lts of worth and assessment of

| “tifiable’program can be successfull#
5 mstahgd ‘and operated in a variety
. settings. "This .investigation becom%’, ‘

out.;omes can be made, the existence of .-
ar repllcable treatment must be estab:
;lished. 1t is" the curnculum developer .
'_-‘who is uniaquely responslble for pro~ .

-viding the data which show that an iden-

of

_formatlve evaluation when the devel- -

oper not only provides this evidente of -
" a reliable t‘n

eatment, but identifies
“defects arid weaknesses and then modf-
. fies the program to produce tl]e most -
.viable treatment possible,. Such is the’

: charge IO\WhICh the preseht evaluatlon R
"'deslgn for the EMH life sciences mate-
"' rials is directed.: it is in this context that

" data on’student abllctres and perfor-

“ME AND MY ENVIRONMENT are.

"E‘K

SN . A
JRR A s et provided by eRic: - . Lt ek

. mance in the frrst year of field testing of

. belng reported

e

“Ass smgStudent l.eammg

i e g — |

,Many kmds af evidence are temg :
collected that inform us of student

learnmg and abilities. Sources bf mfor- | _tions noted. Several .fmdrngs may have

matlon include’ teacher. ;udgments on:
each act;vrty, observers’ notes from the .

f.slltrme observatnon of sclence rnstruc-
, t|on in four classrooms; rntervrews of a

random sample of students, and soores":

- from test items and’ performanoe tasks
At this point in the four-year process of

development and evaluation, these data -
are tentative and l"looncluslve They are‘""~

" nest are prooessed rather than being .

' The bulk of this repoft describes

) symhesuzed into a total pucture Sgch a:
: ‘synthescs would be premature;

‘the use of over eighty pzper-and-pencil
test items.: These "tems |nc|ude _ques- .
- tions explormg the background infor- -
‘mation and experiences of 13- to 16-

‘ year-old students, their range of perfor- -
*. mance in dertain general abilities such as
_-grouping, measuring, etc., and their ‘.
" understapding of information provided -

by instruction. It is easy to put too .

- much trust in scores that can be statisti-

cally analyzed The reader should

| cautioned that: the data based on stu-
dent response} are quite tentative..

"These test items have been used for the

first time. New item formats have béen -

traed Among the mstrucnonal |tems
‘some areas of the cutriculum are not
~adequately represented The, valndnty

and. appropnateness of some of theq

. items anesull besng explored

| reporting of, this first round of results
o have? These dataserve a number of pur-

: poses in splte of the l:m:tatrons and cau

. far-reaching impljcations for the whole
. field of special educatlon. Sor:e of the
.‘Jses to wh:ch the data have been putin--

. Y
A

1. 2.
fragmented by source and are bemg 3
'"3 reported as the results of each compo- |

clude . XY s
Verrfrcatlon of sumptnons regard- :
“*ing the back:}:
" "and skit!s whici" ,tudentsrn thrsage
3 range possess ST
:Exploratlon of the relat:onshrp of

general abilities and charactenstrcs '

.. of this. populatron to success wrth
. this curriculum,

< lnvest:gatlon of the range of dlffl-

'culty and pomplex:ty of tasks to =

“ . -whlch this population can respond
.4, Analys:s of student abilities and -

: performav.ce class by class to deter-
- mine if slgmflcant dlfferences |n
’ achrevement exrst

5. Assessment of student understand-

‘ing of selected concepts and -
__ j sequences’ ‘of instruction.
For theyast use these data prov:de a.

* *bench mark"’ ' against which the [esults
' from $urther revisions can be measured

All of these interpretations directly in- -
-form the developer of the curriculum,

.+ Judgments are posslble as to whether:
- curriculum’ actmtues begin at the right -

““level and mvolve tasks in whsch students f
-can be sucoessful -

i

Fleturnmg to: th° rocket analogy,

'these results have more“clearly defined

“the landrng site —the target popula
tron Revisions have been initiated to -
"correct the thrust and direction'of the

-/ checks on the rate and degree of move-

‘materials, The cumculum_rs aimedata -
moving target, Obta‘;mng a “fix” on its
posrtron at this point in time has pro- .

vided a reference' oint for future:

‘ment of students. Other "rn-f!lght"
* course correctsons have also occurred.

Interim Evaluation Report 1 prov:ded

" an mmal analysrs of the field test popu-

. lation, Content analysis by spec:alists ,
'|: resulted in nod‘rflcatlons of the "pay-:
" load.’’ Teacher feedback and. staff -
2| review also contrluuted to a number of

- specific revisions. These are docu-

: .,menteiysmEvaluatsonﬁepoft3 ‘

..‘,.

und ‘information o

C e




\ Was provrded with' abooklet conta mmg

EMH Chlldren'w g _ the test iters. To ensure that the st
e “dents’ were always together on the r’ ght’
r Trvmg to assess the understandmg | item,a35 mm shde of theltem was pr‘
:"and ‘khowledge of’ educable mentally]i} : 1ected The teacher then re rﬂ the entire
N handucapped chridren presents many‘f, “item to the stud°nts and gave them trme :
,‘lprob!ems First of all, some of the chil- - | to respond Hence, reading” problerns £k

~“dren_are nop-readers. Those who can i[?  weere mrmm-zeg, the studentswere kept )
< DEVELéPMENT "f'-kread\ encounﬂer ‘much difficulty with 1 inthe right place, and theteacher could
o * sonie kinds of reading tasks. For exam- | - check to see that students were follow: . |-
R OF TEST Lol .“. ple, some qf the children have a ‘great” ;.?tngthedlrecuonsandmarkrngthe items |
coiriey s deeliof tr0uble following drrectlons. - appropriately. As a result, informatica’ -
e Jre b For another ‘example, some have' d:ffr- | was-obtained from students in g’roupl,,"' :
rrEMs By |+ culty making decisions based on moré " " testing 'situations that required onfy ;|
. w7 [ than two variables. Many to mostof the | - about 45 minutes per test booklet to :
R j . S .+ {children have difficulty expressing _;admlnlster ,
e oot e themselves verbally, especnally if this< | Among the thmgs de'nonstrated e
o o EETIEEE A L :jresponse must be written. Neverthele'ss s ';3 was that students could respond mean-" ;|
TN LA T ] the need existed to assess individuals " |  ingfully to this format and did enjoy the - |
‘\.,"'.,- A I T - - and groups of students fg; thefr under-"* | | testing situat,on. They were able to |
RE » standing of the mstructronal n\aterlals "1 attend to the questions for the 30-to- 50
R lteﬁ‘ls Created for the Frrsf Fleld befng prepared. - | . -|  minute time period necessary for them: 1.
e Tést Year o o // Earlrer’dun"ng the,development to respond toab.:ut30|tems relatrng to,"j‘ ‘
.o R “M,‘,fo_..@-*‘/ " and fielc testing of ME NOW* (the 7| a unitof instruction. * R

_ 'BSCS life sciences curriculum for 19-to” [+ < The first year, oyfleld testlng for
; The two umts of ME AND: MY ; ,
ENVIRONM T field tested for the 13-year-old educable mentally handi-. | ME AND MY. ENVIRONMENT built

first time dufing the 1971-72 schaal | 2PPed children) muchieffort was | upon this method of assessing étident: .
Year were then called Unit { and Um.tuIIA i  expended in deweloping paperand- | perforn‘ance Alarge number o .
E - | -and-pencil test items -
t Th h be X pencil test |tems which might meaning i ople chorce paper-and-p st items -
Part 1). The latjer has now been modi- | fully- assess student understanding. /it | were developed and tried out (during

fied g0 appear later in the curncuium
sequence as Unit 111, :
. As a. part of tield testmg the 47
- aétivities in thesé two umts a total of
.83 paper-and pencil items were created
and administered 1o students. Just as a ‘
i - new curriculum must be tested s0 must
" assessment items and procedures This
. artigle describes four studles which
examine problems in using written

length it was demonstrated that these, |: the 1971-72 school year).- These items -
E chnldren cosyld respondt«pproprra tely to f"v-{re grouped unto booklets’ of. ques-’;
~Your choices in multrple choice test | tions which were. .:dm:mstered before
“items which contained a rainimem . “"and after eaci of the two units of
. gmount of written material, Apkctorial instraction tested Since abdufferent age
bgraphic fprhat was used in most of ;j’gruup of children {with respect to those '
these itams.| The required response was. [ in the ME NOW._ trials} was. involved,
to mark a particular picture or pomor) ) they represented in many ways a hew ,
of a picture or to mark a word or short - | p0pulat|on Therefore, in the first year .
rtems for evaluation. Succeedmg aru-- X .“:phrase ln that freld test each student of field testing am expioration was made: :
; ' ; Jito determlne the ability of these stu-’-
cles report results for items retamed \

\ “n conslderung the items to be . ’Avallableco merc:allyfrom Hubbard e ,(f:lents © n:jspond to |a variety ofdltem
developed attentlon was directed not - ﬁ Sc:ent/f/c Company, 2855\ Shermer || formats and to several cuing proce uresw“_
only’to-assessing conoepts included in * | Aoad, ‘Northbrook, {llinois 60062  for keeping their place during adminis- -

.+ “instruction, but also fo evaluating/the | . “'trauon of the |tems A
| " abilities and knowledge of the stGdents ‘
,at this pomt in their development/The
items were“written and tried out, and *
after carefui study of the validity and.
" functioning of each item, 18 .were
‘judged defectiveZand eliminated from
“further analysus Of the remaining 65
two thrrds {44 items?. assessed varlous‘
't “areas’ of instruction and were grouped
I into ten subtests. One third (21 items} .
& Sy assessed four dimensions of functronal
' " ability related to the maturation, cogna-
‘tive de.eiopmenx and expenence of
students * S

(

M For afull report see the followmg
aJames T.. Robinson. and Richard. R.-
Tolman ‘A FormT/ve Evalugtion of

T -

| ME I,VOW Unit 1,{Digesticn and Cir-
' culation. Boulder? BSES, September'
1870. ?7 pp. (ED 043182). S
chhard R. Tolman. A Format/ve Eval-:
uat/on of ME NOW, Life Sciences. for.
the Eduwble Mentally ‘Handicapped. -
. Baulder: 8SCS, December 1972, 305 K

pp. (ED 071263)

Y
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item Format Analysis ‘The approprigteness of yesponse Multiple responses or no response
, ; - was moderately high. O six to" occurred in'two to nine percent “of
1 3 peroent of the students made no the cases on these rtems A slmalar
. response to’ thtse items. From two ' !evel;‘o ;'mapproprrate respons
freld-test 9"0179 in November 1971 and .1 to eight percent marked multlple _occurred on the posttest. A pattern
 agajn, Mart 1672, Seven item for- - | = responses. These percentages -  of!increased multiple’ response to
“:fmats were included. An analysrs of "j e remarned at sumular levels on the - : t’;.utems which |mmedrate|y fo"owed
onses Vl8|ded the followmg results. “1:° " posttest. The items’ assessedablllty ]+ others’ requmng a multuple r
. One responsc {marked directlyon. | .. 1o comprehend and follow tirec- - | " .?'-'fsponse accounts for most 6f the
- drawings): Ten.items of the'type ) .. tigns in order to place the mark in..| “ ' inappropriate resp _This for-
, rnglcated by the fOHOWan example Sl the appropnate position for a cor-, e mat 'was judged €0 eptable for.use
- wereused. . TR - - rect response. Psychomotar prob- - with 13- to.16- -year-old EMH chi
‘ Mm,w ,m,,@,ms RSO E L Tems related to the ability tc posi- ;dren. ‘
e i 5 1 e ,@lsm S tion a response accurately did not .". Myitiple responses.‘(one word-a
.' 1 THEWATER tmt AFTER THE 3RS RE s ) ) u_appear to be a factor in thls task . p|cmre opt.ons) On the four |tems
.. A :W‘"?""’“‘""‘"‘F R E ;L:’_:Whﬂe the format. itself’ dzd hot. 3 exemphfted by the repnnted item

! SR e ¢+ appear t0 present problems. these - < below, the percentage of studen
, fn '.;{mt o

i

¢ ©. i <. items may have tended.to be more... -~ 'who marked a single response was

5 Lo o difficult than a hstmg of ‘options | | - '.'rPspectlvely one, four, eight, and
OQQ‘ A ST from whlch to choose The format ‘_-"‘13 percent. On. the posttest: th|s
. ) et [Wasjudged tobe unoerstandable to ﬁ;‘ : };t " level 'dropped .to one ‘percent on
1 - App ropnateness of response was " . thetarget populatuon ‘ oo threeT items and f.ve percenton the

S ety "ugh Only one to five peroent ' ‘3- - One response (one WOl'd phrase, or | _’H fourth item. From one to three pe
e g of the sfudents made no nresponse I .numeral option): Studentsshowed R ~cent “of the ,students made no
1. tooneor moreof these iters.Onty | -~ Ja'high degree of appropriate’ |- ' response to these items. Thus this

], one'to five | percent marked m _!; T response to the eleven.items using . | * . format seems approprrate to use
+'| ;. than otie response on-any item,3 | t’thtsformat One cxamp_le follows: ™"} ™ , wuth thuspopulat:on ‘
‘ i "except for tems 17 and 29, which B 16 | - [.rfﬁ‘ '~., L / R - 13 . ; .": ‘?
‘ ?nrz‘;vtl?’l'e pf;(;;z:\sae:';drelt;eﬁfrtfjct L mosammRive e me, e the oo rum AT 15 & P OrJV(IJR nmmm
' T S 5
“ These two items were faf more |~ [ T—a\'" AT () L"'“L ["‘W_i_”:'lﬁ,‘““ﬂ '
abstract and drffrcult than the UL [Peore § [_cmurﬂ [ [T -

10 other itemsand recelveq the Jowest . ¥ SR sm] -'L"“S] ] mﬂ.,,m e
..+ fiumber ot correct responses, | 0 | fad R |
‘ : .'lnappropnate responses dr'opped PR S - S RPN
Ll ta'two to three percent for‘r most of+ | :' e e i‘;’éﬁl’:ﬁﬁé‘”f‘” L N ::BC*OI’G {the appearance Of the furst-*’
‘| . theitems on the posttest, Thisfor- | (] - : multiple respopse item, no more.
o niat was judged to be un‘gierstand-. 1 ; @ e [_Tus] r—;l_' . than tWo to three chuldren marked
. - able to EMH children i in the13-to | - “In most cases no more thanone to | . - more than one response per item,
: 16- -year-old agerange AR L ,\three percept of the students were o IR On the items: rmmedlately follow-:
+ 2. One response (requmng bésmonai RS "°"'esD°"dem5 promarked more’ |’ " ing’ multipie response items, eight
T mark on drawungs) FOJI’ ltems Of‘ O than one anSWer This format was L)ito 12 ch;]dren (spven to ten per:
7+ "the type shown |n the exar: zple S judged to be understandableto13- N cent). marked mul tlplie
were used S S ‘" to 16-year-old EMH children. - . responses — ‘and the’ same _five
S F AN IS :ﬁ. S 4. One response (story problemswuth "+, children accounted for most the < |"
B ’5:‘, AP T P short responses): ' The 'six items /' perseveration of this muitiple -
W 15 4 pICTGRE OF A SHOPoiNG N I A EA of this type have appeared to be‘ © % response set. Only two other ltems
L ' R . among the more discriminating” | " i "the’ 32.item booklet' recewed
' (biserial correlations with total test - | - "9‘ multlple markungs White response
' were higher than for any other . | - mset may | have contributed; it seems
" rtems) Yet studehts encountered Irkely that the d.ff.culty and
little difficulty in "eSPOF‘d'"Qj - unusuat format cf these two items -
appwpnatelv (see examp.e) S|l were the major ‘cause of multrpls
14t RO SR PO TN I responses It therefore was gbns ¢
wnmmszvzmmmam rummswmsolt :‘ ) ‘cluded that EMH. chrldren in: the
R s o am | <340 16-yearok age range could
. CLOSET,  BOTY POTS HAD PLENTY OF FRESH AIS. AZXAD THEN, m"{ handle a combmatnon Of formats ¥

H

 WEEKS THE PLANTS NEAR THE WINDOW GREM VERY TALL, BUT THE |

rncludrng multrple response
?'MIS m In[ TLOSET ALL HFP! WILDV (L) DVWG ;

(Contrnued)
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R Ttum Format‘AmWsis Con.mued)

6 Muluple re:pfmse (openended
que:nons ceqmrmg written re?

L \vsponses\' f2¢ each of.these three.
.1 itéms.th feé to four words or. short’
* - phrases were required to be written

i, astheexample indscates

e

18 the students. Performance on the

v

.-,

.o . s
7] Wk T THIGS TWARJANTS

EEREELF-T T M Y

» *The fevel of no response was four
10 eight percént, which was consid-

i o ered 10 be quite Tow. Thisdropped
. 10 oné 0 two percent on the post-

# test. From f0ur to six percent of
- the responses were incorrect. or
".undecipherable, Two or-more

“answers to‘thdse questions ‘were
. produced by 57 to 78 percent of

“items was much higher than

expected, and increased to 67 to 89 \

* percent after instruction. However,
this format does appear to penalize

sume students and require careful -
monitoring by the teacher to assure .
x that responses are actually reoord- :

el for those students who cannot
- get their answers into written form.

. In fight of these considerations, a .

- written multiple response is a less
appropriate format for this popula:
“ tion than the other formatstested.

t ‘7' Perfbrmance ‘task and written

.respomse, Two items required stu-

. dents to sort ten*drawmgs intotwo

" groups and name the groups of
%ascribe them. (See at right.}

hese grouping task’ represented a

; muchdifferent format and order of

" lest item, The iterns were manipu-

1lative, applicational, Snd repre-

-. sented a more direct approaah to

' I; assessing categorizing ability thana -

"o

" thuf

‘ oice foymat permmed
in bo

ses the children didfol-

h
lqy& thg ) Qrec‘t}:onxg\gpgtafg t ‘e

)

BV
A

»

-

STRPLE

ptctures mto two groups } lowever

from one fourth to one third of the
-stodents produged no apparent”
.. ‘grbupings and were unable to pro-

wde labels or desmptlons Inafew
c‘ses when fabels were present,

“they referred 1o the top ptcture in

, thmqs. the mc»dence of no appar~
- ent groups and no labels dropped
to 13t0 14 percent suggésting that

use of performance tasks wath brnef
* written responses, while d:fﬁcult
~ is not inappropriate for this popu-
lation of studehts. Care should be

+

A ta

.
each pile; Thisresult does not ' | - \ taken to choose tasks which have
imply an inappropriate formatany "+ application to activities studmts ’
© more than it reflects the difficulty . mtght be cailed upon to perforrn
of. the task. On the posttest, after . . Cia
some experiences in class:fymg ) ;
“ ‘ f‘ o kl.'
DATE .. R NAME
. .o, - . .
L » 3 . i’
I NAME YOUR GROUPS ~
e . : .
| Task Af ! Task A:
Five Pictures of 4 7 jFive P1ctures of -
An;ma]s ‘ ‘P]ants v,
< i " [ ‘ ) N A ) - - 5
. ) R R
Task B: . 2 = }.Task B:
' : ‘ f

Efve‘Pictures of .
. Pollution Scenes.

. . N

tn

‘/>~.

(NAMEY

THESE PICTURES ARE ALL IN

ONE GROUP BECAUSE___ ’-' o

v

F1ve Pictures of
: Nonpollutlpn Scenes

WA

' THESE PICTURES ARE AL IN
- ONE GROUP BECAUSE < °
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,‘Student Understandlng of |tems

“to this fruism. Students may interpret

- standing at all. To the degree that this

may occur, the results eithegr become
“nonsense or must ke carefullv qualified .
- 'when interpreted. Thus it is critical to -
 investjgate the vaud”mf the mearimgful-

items lin totally unexpected ways, or
not know the meanings of key words.
Hence the items may not be an accurate
indication of student ability or under-

ness, of items.

In the field ";ests rtem validity was
explored several ways: by interviewiny
students, by examining response pat-

.| terns, and by reviewing the item con-
-+ tentin light of instruction and program

objectives. Hindsight is sometimes bet-
ter than foresight, and in revizw, a few
items w~re judged to involve inforta-

tion that was trivial or peripheral to the

main thrust of the curriculum.- These
items were dropped'from the analysis.
Several other items provéd to contain

. complex elements which interfered
with the assessment of the intended
.concept. For example, A the following :

| . item the students simply could not dea!

with the graph.
18, g

tt:wmammwmsvmuam w‘

A SHADED LW M A UMY BCACKTOP TWEVE OB A SCY DAY, AL
SO TATN Th TN S DAY 1A T SHE SART OF TOWL
T . N

PO A 1
S

A n-(sm

wlcnmmmmruwmwum
A M X OB YOUR OWOICE: .

Eloa

R{OW{GNT

In a few cases, an item appeared

. swraightforward and dealt with eoncepts

- that required instruction; puzzlmgfy,
however, most students could answer

| the item Sefore instruction, on the pre-

test. An example follows. C (

1

, Thlngs are not always what they ‘
' seem — and test items are oo exception

a

-

b RN

- 5. |

m!ua«mrvmwmm( -
CORD E TH TOP A BOTTIOP OF WG BUILOIE
THOAN TIE VO PARTS OF TN TSCY. W . ;
T TS DE MUK N UL I8 PO urm 3 [y

u--nmoout.

e o= G ran

Some unknuwn defect in the item
. resulted in the erroneous indicztiqp
~ that most students understood a rather
difficult congept prior to instruction,

Some items contained technical de-
fects in art or wordinggwhich caused

their elimination. The t#o versions of
“the following item are examples;
11. - N \

WARK AN X ON THE BOY W0 1S PROBABLY COOLEST.
-

“The first version used the term ’cool-

est,”” which has several connotations,
The boys are also doing different things,

which led to responsés for reasons other

" ‘than the undeérstanding intended to be

assessed. The second version made the

boys mirror images.of each other,and |

the quition was changed as shown, Of

the 47 students interviewed regardung 1

this second version, almost 75 percent™
marked the correct response. However, -
40 percent of those who answered cor-
fectly did not have any jdea of th&con-
‘cefi® that white reflects hzat, nor any
memory of a science activity related to
this. Thus, the item still provided an

- overestimate of the number of students
understandlng the concept. A' more _

accurate  estimate would be that. a7

percent of the group, sampled gra\sped »

the rdea

v Student rntervnews have provsded e
17 by tar the most useful verification of

. items. About one ‘ourth of the itenh
. reported herein were iavestigated in th’s
way. For example, after the posttesting
for each unit of instruction’ over half".-
the students in the four Colorado test
‘classes were ‘randomly selected for .
interviewing, Altogethet, over 80 per-
_cgnt of these students were rntemewed _
about: some of the items. | S
‘ The outcomes of item. interviews -

| ere discussed in later agicles, wtere -

resu!tz of the item are presented, In
some cases, substantial validation: was
obtained, as in the use of the “conserva- -

- tion’": item reported under Cognitive

Developme’rt in the article entitled
“Functiona, Abilities.” In other cases,
items requlred qualrf:cat;on of resultsin
light of .the.degree of guessing or misun.
derstanding that was ‘evident. In several .
cases, the interviews revealed factors
influencing student fearning which
would have gone unrecognized. {Exam-
ples are reported for Item 25 in Subtest
-1 and Item 16 in SObtest 2 in the article {
"Assessmg Student Performance.”} As
a result, the. curriculum has been
revised to deal with these, ii;ues. -

Cues to the nght Questlon o

When ability to read and write is in
question, the use of group- .administered
tests is limited. How can one be sure the

I student is on the right page and marking

" an answer to the questionbeing read? -
In the ME NOW cumiculum, the -
format uSed to resolve these problems .
~ was 35 mm slides. A slide was made of ~
each item, and each slide was presented
on the screen as thé teacher read the -
item to the students, The students_
matched the item on the screen to the ..
samie item in their booklets and thus’
"kept their place in thz booklets, This
procedure seemed to work quitedvell.
While the procedure seemed effec
' tive, it was also expensive. Astudy was_
_ undertaken to determine whether two
“less costly procedures for presenging the
tesL items might work as well as thie slide
procedure, for items to be used with ME
AND MY ENVIRONMENT. g
. " {Continued) ’
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Cues to'the Right Question (contmued‘} ‘ |

-3, In the first of these proceduﬂzs the
atems were prepared in test ‘booklets

; _w;th ‘only 2ne item per page. Thé "

i booklets were 8% X 11 inches, and

" each page was clearly numbered.
Each item was read to the class, and

* after the students had’ resgondtd

‘they were toid, *“Turn the‘page You
should now be at the page that has

"+ the number X at the top.” .

This procedure was based or. the
assumption that the EMH child, age
13 to 186, can follow this kind of in-
struction and can read numerals as
-large a5 9G.

b, In the second procedure the items

were aga:n prepared in test booklets
with only one item per page. The

" booklets were 8% X 11 inches. The

~ pages of the booklet were of colored’
tpaper, with five different colors
~arranged in a gépeating sequence;
" eg., white, pink,green, yellow, blue,
white, pink, etc. Each item was read
" to the class, and after the students
had responded they were told,
" "Turn the page. You should now be
atthe’{color) page.”
This procedure was based on the
assumgption that the EN.H child, age
13 to 16 years old, can follow this
kind of instruction and can recog-
- nize the colors used.
c. A third proceuure used 35 mm slides -
of each item in conjuncticn with test .
. book{ets having one item per page as
‘in a and b preceding. This was essen-
~ tiaily_the procedure used with the
' ME NOW tests. The paperwas white
and each item was numbered. A
.numbered |tem was read to_the dass

. while shown on the screen. After the |

" class had responded they would be
told, **Turn the page. The page that

«" « is.showing should look like, what is |

on the screen.” The next slide would

a lnumbar) b (color) c (stides)

* -

Four Jlassrooms were used for the-

be_displayed sirnulltaneousﬁ\"/ ;

study. The basic design was intended to

be repeated measures using posttest,
cnly {no pretest administered). The'
- -design follows with procedures labeled

i TABLE Y
tntended Design. for Culng Study

The first three unit tests of the curricu-
;lum were to have been used for the.
. study. Each classrooi would have used

", oneof the formats with each test.

As the field test progressed, it
became evident that only two Units of
mstruct:on could be complcted in the
year. The design that was umplemented

was as follows

A classroom observer monitored
each test ‘situation. No class or'rndfvrd-
ual difficulties were noted as more pre-
valent or as unique, to a specific

~ procedure, Test instructions for- all

.classes were administered by the same
'BSCS staff member, to reduoe possible
“teacher influence. Four practice items
were'used to acquaint the class with the
testing procedure at the begmning ‘of

eacls test.
But, because two, not three units

~of instruction were completed the stu-
- dents were not ‘exposed ta all condi-

- tions, and an analysis of results could
not utilize analvsis of variance. instead,

TABLE 3 i

7 ' o - Standardized Scores and "t” Ya?ues for Cuing Studv o G

-a correh*ted "t" test was done for each

class between the means of Test fand2 .

for the cass. This required that the anal-

ysis be done only for those students

who took both tests.:it ziso reduired (
that both tests be transforined to a com-

mon seale. Thé tatter was accomplished -
by transforming the scores to a distribu:
tion with a mean of 60 and a standard
‘ deviation of 10. '

: Table 3 (below) shows the con-

, verted scure results and *'t" values.

Though there is some dependency }

N 'on the “t" tests {a high conveited mean '

score in one group would force some

, lowermg of means in the other groups)

there is a consistent pattern for the -
means of the-slide procedure to be :

lower than the means of the other pro-

cedures.. The difference was significant

Y

at the .05 evel for Class 1 and nearly 50

for Class 4.
The study i is not concltuslve. A bal«

- anced research des:gn as originally j
, antended could not be used, and the '
‘_,results to the extent that they,can be -

interpreted, apply only to the use of -

massed items requiring about an hour 1o

-admmuster.wFor a smaller number of ‘

items, the.effects of slide use on focus-
ing attention or arousing interest are
not known,"While further study is need-
ed, the results do bring into question

the necessity for using slides in testjngf’

espacially in view of their added cost.
‘:faat might account for the indi-

ble explgnatron might be that seerng an

_cated nature of the results? One possi- -

“tem twice — on a slide and on the print- -{"

ed page —was a part'al drstractor from
. full attention tc the item in either for-

;mat In all cases, however, each atera :

was read twice and ample time was

‘ allowed for all to respond. As the -

opportunity arises, the use of slides for -

test items will be studied further,

.
.

L7 1’_(::-15)
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| ;k,Contmued Use of Test Iterns

“The use of pre: and posttestmg ins

““revising the materials, because only a

.to broader sequences of instruction.
‘The items were extremely costly 0

- lyze, and results were incomplete at the
© time, revision took place.  In addition,
the results were not ‘available in time to,
. be of help to the freld-test teachers and
~ thus were of ng‘realvvalue in planning:
and checkmgo nstruction. Therefore,
havn'g obtained data or baseline infor-.

tionai abilitieg in the first year of field
testrng, “the staff planned a somewbat'
different approach in order to obtain
performance data in the second year
‘of field testing. .

‘Hence, during the spring of 1972 a
number of additions and revisions were
made 1o the Teacher" 's"Manual of Unit 11

‘mnnltests which would provrde imme-.
_diateevidence of student understanding

" short evaluation sequences were also
“useful to .the project staff in analyzing
the performance of activities and

[ S |

B A Fuiimext provided by R

"forma| achievement-testing framework |
" has provided considerable information,
- as the next several artu:les indicate,
: However it provided a minimum of "
* specific information to writers who -.7e -

*small number of items were tied to .

~individual sactivities, with most linked

"develop and timsconsuming to ana- s

~mation ‘on the students and their func- -

_ to incorporate situational tasks and:

that would be usefil for the teachersin - |
,,r,,pianmng instruction or revrew These

making plans forrevision.'Tnep'ilot test 1
.- of this approach was judged successful,
- and it was substituted for the pre-post -

achievement test format i m subsequent

~ units ‘and their revisions. 'Thus begm-

“ning with the second year of field test-
ing, performance data have been col-
“lected at the time the concepts were

“taught. Instructional assessments for |
' short sequences of astivities have been’
Mrporated throughout the enture set.

of miaterials, These assessments take the’

_form of activities in themselves, and.in

mahy cases they  involve practical
applncat:ons or acgual performance .

“tasks fated by the teacher. They also .
mclude 2 tallysheet for compiling infor-

. mation Hn each student or for making

" ratings of performance: Instructions to

the teacher explain how to interpret

fj and use the materials. The tallysheets -

and in some cases the student work-
sheets themselves are Teturned to the
BSCS and utilized as the source of data’
‘on. student performanoe For e four
" units of instruction tested in 1972-73,a
total of 131 assessment items was devel-
oped; B5 of which can be scored for
individual students and the remainder
analyzed to make judgments about
classroom groups of students. In some

gar of testing were incorporated or
revised as parts of these rnstructlonalr
 assessments. ‘

EZTS' items which were used in the first
Y

3

\ :

. The aSs/essment actmtres were
~ given the title “Clues To Success™ or
" *'Reviews OF Suocess.” Efforts’ were
'made to present them to the teacherno
in.the tight of grading the students b

materials and needed addrtnona| help.
designed.to establrsh and help perpetu-
.- data collacted will continue to provide

the revision team of writers with speci-
fic performance data related to each

. cufum materials. The results of this use
o¥ tast items dare now being collected

" tion ReportS L e

Thus, these assessment activities were .

~af a means of determining which stu- | |
" dents were still unsuccessful with the |-

«

ate a student success syndrome. .The .-

 activity or small cluster of activities. If
‘the, asséssment activities also prove to
.serve the |mmedrate need of the teach;r ,
in plannmg further instruction, they :;
~ will remain an integral part of the curri-

and will be reported in lnterrm Evalua-‘.'j‘
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FUNCTIONAL

[ ABILITIES

OF STUDENTS

tuonal Abullty R
‘-‘ . f R E k N

: Hlntelliéence tests by tradition and

" purpose are deliberately constructed to
measure a relatively stable, global
aspect of human potential. They origin-

predicted to be ‘successful at academic

tests do not provide information that is
-useful in gurdmg instruction or in guld
“ing the ‘educational placement of chil-

. ‘children are likely to be unsuccessful in
performmg the academic tasks tradr-
" tionally demanded by schools..

" assessing “school children, achievement
tests, is also designed to accentuate the
differences among chrldren rather than

: provrde a guide for their mstructuon It,

" 'too, is a screening and sorting device in

. a system cannot deal are routed through

educatuon classes in the schools.

‘ The problem.the teacher faces in
~any classroom, but cntrcally in the spe-
cial education class, is to discover what

~ given time actually.is. Only thencant
learning materials be mediated to
accommodate the level and rate of func-

tional ability is assumed to change as a

© 4 ure, It does ot indicate potential, but

Prare st e . B O

tasks within the period of time typically
- allotted for instruction in thegfM, Swch ™

dren.: Thev simply predict that certain’

the tradition aimed at the productionof , |-
scholars Thech Idren with which such - |

watered -dowh versions of the same -

aademrcally oriented curricula or are .
the “children- who make up the, SDECIa|.

" dach child’s level of functioning at a\

" tioning of each child. Note ghat. func-

: present. capabalmes Unfortunately,
© actual tests of functional abjlity do not - |
extst A few a{e currently bemg ‘devel-

CERIC

Tests of Intellrgenoe versus Func- :

ated out of a nekd to screen and limit
.those allowed to continue in schoolto |
a well-endowed group who could be'’

"The other major instrument for

"+ child develops and to be specific to the .
" kind of task_rather than a global meas- -

--aped thﬂe ls knawn o- the relation- ]
ship of various abilities t0 mstructronal o

, materials \’ any discipline, 17 behooves
each curticulum developer to explore :

~ the abilities judged uniquely requisjte

- for success on specific materials and to -
- provide the teacher with tools to make

: ;‘_j‘writing,‘and aﬁthmetic are not the

- standung of the world around them. The

the success possible, for each student.
The purpose of the BSCS in i}

for doers rather than scholars. Readi

materials are intended to be both func-
tional and intellectually stimulating,

~but in the special educa 4on settmg this
ns sef of skiils, "
What are these skills for the doers, that
will enable them to cope wrth‘practlcal ;
’ problems and situations in and out of -
school?’ What abilities -influence thé -

means calling on adiff

acquisition of. competence in various

tasks? And at what levels of functioning _
are the children to be found in their .
- specual classas? These are concerns of
" the project staff%n the development of ‘
.- ME AND MY ENVIRONMENT, An
_aspect of the evaluation has been the

attempt to identify some of the func-

~_tional abilities and to explore whether. .
they are indeed - influential in the .
© success of children using the ME AND
=~ MY, ENVIRONMENT materials.

Even 2s the staff set about trying to

tion. The next amcle deals ‘with such an

. analysns S

4
'f develop some  measyres of functional -
.- abilities, the schools invoived in the
‘ freldtestsWererequestedtofurmshcur- R
- rent individual intelligence test_data.r\
~The point was to determina, whether -
- this instrument so widely used in owr
. ¢ulture and required by law for place- .
. ment in special classes provides educa-
- tionally  relevant data for this popula-

L]

e

dents on a number of criteria which

~ were judged to contrjbute to successful .~

performance of the scuence actuvmes -

. These included: . R i

. <verbal - partncrpatron bv the stu- :
. dents ‘
~ "~their ability to follow directions
~their ability to work in a group -
g —-theur ability to attend to a task for»
a sustained period :
 ~their- ability to work wath therr‘
“luands , :
. ~their generalv
‘school- ,
~awareness of things
-around them .’
~the reason for placement m a spe- .
cual class.

attutude toward

golng on o

More is presented about these ratings"*

and how they pifect success in the next*

article See the inset for a description of

" the ratrng form and each set of cate- ‘

gorues as xresponded to by the teachers
Tp assess*sorme functional abilities i &

. more directly, a number of tasks were '

developed to: ‘which’ studcntsf; .
_ responded. Thetasbsranged fromdurec-
tions to measure something or group
- things to ma
* items. The tasK¥or items were divided
into four subtests of functuonalablluty ‘
Problem- Solving, Cognitive Develop-,"
ment, Grouping, . and |- Prereqursnte
-, Knowledge. While the |tems had some

relationship to the science matenals, it
was assumed that they repres?lted,",

" experiential and developmental dimen- " | -
_sions which were unlikely to be affected ' | -
by instruction of relatuvely short dura- «|

tion. The followmg sectuons contain -
descriptions of these items ‘and results
5 of use. Following these descriptionsand =
- data, the next article presents informa-
tionon relatuonships of these abulmes to -

-performance T R

Teachers were asked to rate stu- i

ing multuple“chouoe ~1
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Problem Solvmg

Sux dems assessed crmcal aspects

" of problem solv-nq in the context pf ¥.
conductmg an expenmam all arerepro-
‘duced in this section. Two of the items
. dealt with knowing-the experumemal
conditiors {Items 14 and 20), two dealt
with knowing the question to be
‘answered in an experiment (ltems 15
and 30), and two dealt with recognizing -

- conditions which might influence the -
- results of an expenment {Items 29 and”

31). That the items are clearly related in *
; assessing a common skill 1abeled “prob-
lem solvmg" is mdncated by. the fact
that the R~bnseria\ correlations of indi-
“vidual items with the total score on this

. items," 81 for a fifth item, and .63 for
the sixth item (NOTE: maximum values ~
for an R-biserial are +.1.25). Levels of
‘correct response to the items were
_abowe two thirds of the total group for
all but two items. On one of these two

" items, 58 percentofthel‘:talgroupoor-
Yectly answered one of tHe itemsdealing

P with kriuwing the experimental condn-"

“tions, The lowest percentage of correct
response {37 percent) was madeonone -

subtest were .above .90 for four of the'

. ‘,:o‘l.:

~ several, cases, classroom groups showed
targe gains gn most of the-items, as the
chart of pre- and posttest scores, by
- class, indicates. Nevertheless, it was felt
that these items tapped abilities more
. related to developmental and experi-
“mental dimensions thanto achieve-
ment. As the multiple regression
analysissp the Pext article shows, the
_problem-solving subtest explained
almost 40 percent of the variance in per: -
formance on the 44 nems used to assess
“instruction,
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tened to c\asses 11, 12, 13, and 14

i 'Complete data were not obtained from classes 01,
:of .the cuing study described in the previous article. pretests were not adminf:
Y .

02,°03, and 04, For purposes

-
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B i "Percentagcs of studen‘t‘ are shoun for each class 1n which more than one fourt
. of the group scored more* than on2 S D. from £he mean ‘
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el Oonsuk;mgthe same six items as a

subtest, almost one fourth of the stu-

dents cou'd be judged low in problem- * |

solving® ability, answering two or fewer -
items correctly. This is one standard

. deviation below the mean for thegtoup.

. One fifth of the students were high in .

" this ability, answermg all scx of the”
" items correctly. s

“Because of. the relanonshlp ‘be.
en problem solving and succesg,on

‘the instructional items, special atten-

‘tion has been given to the development

* of problem-sélving skills in the rewsoon
“of the matcna!s. ' :

4
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Cogmtrve Development

- liquid quantity does not change with

" calendar on which to make the calcuta-

~appropriately grouped to measure the
" concept of cognit;ve development is the
high R-biseriai correlations between

Three items: were developed to
assess the ability to deal with logicaland ~
abstract relationships in contrast to
concrete, tangible mampulat;ons of
ob)ects. All three are reproduped in thas
section. * - . . .

These items are related to Pnaget s, |-

theory of cognitive development One
" {item 1), on conservation of l:qurd A
’quantity, invo)ved the recognition that

the size and shape ot|the container. A |
second-{Item 17} involed the ability to
- serially ‘order objects fr ) smallest to
Jargest. The third (ltem 33) dealt with__
the abllrty 10 translate a three-week
intervai of time into a specmc calendar
-date glven the begmnlng date and the,;

tion. Evidence that these three items are

each item and the total group score on

1. 1% FILED & TEST TUBE wITh ATER WD POURED T 1N 4
© MMER. THEN K FILLED THE TEST TUBE WITH WATER AGAln
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this subtest. {The R-biseral correlation
" for the conservation item is 1 00 for
the calendar item .98, and for the seria-
tion task .54.} Normally, the use of
tasks like those used by Plaget requires,
individual interviews, where thestudent

explains his ideas after he has per- -

tormed the task. Because this anp.oad'l
is prohibitively expensive, the BSCS
.conducted a srudy to determlne

- whether a teacher-demdnstrated paper:
f and-pencil, test for assessing conserva-
tion of liquid quantity might prove -

" equglly valid. The sample for this swdy
- utilized students from the four field-~
test classes in ColQrado. The day after
_the written test was admlmstered 47 of

_ the 70 children were randomlv selected

and individually interviewed as each
performed the Piaget task in the tradl-
' tional manner. Orange juice was used,
" and, after the child performed and
explained the task, he was asked
whether the beaker or.the test tube con-
‘tained more orange juice for’himr to
drink. The student’s explanation of his
choic’e supported his other responses.
* Results weré as follows: One of the

47 chlldren was inconsistent in the

interview; on his test item he marked
“They both have the same amount of
water,”” but he could not conserve '
liduid- quantity for orange juice in the

" interview, T hree children showed. tran- .

smonal responses; they had marked an
“incorrect optnon on the test |tem but

appeared to grasp the idea durmg the

interview. The responses of the remain-
|ng-43 chrldren 92 percent of thos
pled, were consistemt with the way
y had marked the test item, These
results spggest that, for this populat/on
itisp
aspects of cognmve development by
usrng written itemsin a group setting.
- For the total group of students in

‘ ‘ {Coritinued)
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A FuiText provided by Eric . E . . Ao

1 the field test; 54 pefcent marked a

,'successful with the seriation task. -
‘However, only 18 percent of the stu-
~dents nould successfully” translate the

onse indicating the ability to con- - ,
liquid quantity; 55 percent were

interval of time.into a calendar date. -

‘ "Considering the three i rtems as a subtest, LIS
115 percent of the students were high - |* -
, .performers, answering more than two '
‘items correctly, while 17 percent were
"low performers, answering none of the
'1tems correctly. The high and low per-
" formers were distributed widely across
“allot the test dasses in the sanmp!e. R
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" Grouping-

Six items were designed to assess -
the ability to sort and classify objects -
~according to their common charactens-
tics. They dre rncluded in this sectlon.
Two of the items were sorting tasks
{Items 35 and 36). The Bther four were.

per-and-pencr}, items (Items 17, 317,
38, and 39) All but one of the items,
however, were periormance tasks rather
“than strictly selection of recognition,

'Most required the ability to place’
" objects in approoriate groups, as well as
_ the assignment of reasonable iabels to
" such groups. ‘All reasonable groups'were
accepted m the sconng procedures.
From 44 to 61 percent of the students
were able to answer correctly each of
the items. One of the items’{item 17)
"involved recoghition of a group.of .
" objects sorted on the basis of a specific
characteristic. Three other items {items
37 38, 39) involved sorting a pictured
b collectaon of abijects into different
‘groups by changmg the characteristic
~ used 0 group them, Theremaining two
" items {Items 35 and 36) involved sort-
"~ ing a set of ten picturesinto two groups
_and labeling, or describing; the groups. :
This atter pair of tasks was scored both -
on appropriately assorted groups and,’
on assigfirdent of reasonable labels. The
results indicated that if students were
able to identify reasor:.‘.ble groups, they
were also generafly abie to supply a
““label or descrlptlon of those groups.
Consldermc the six items together asa
subtest, 16 percent of the students were
high performers, answering ‘more than
. fwe of the items correctly; 16 percent -’
.were low performers answering fewer
than three of the :tems oorrectly. )

b Maximum possible score: i
|- Range of Scorest

0-30

Fean. 11743
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Prerequnsute Knowledoo

) Six items. assessed barkground
 Information which was
_instructional sequence,

cated the kinds of experiences or under
standmgs that might contribute to

wappear with this section, -
. -The areas of prerequnsste knoiw-
; Sedge sampled by this subtest included
“ two items (ltems 4 and 16) assessing
awareness of basic units of linear meai-
, ure. Thirty one percent of the students
answered correctly the number of feet
inayard; 83 percent answered correctly
_ the number of inches in afoot. Another

>

f ~ use a ruler to measure lengths under 12
i _inches wuthm‘/unch accuracy. The level
" of performanoe on thls ‘task was uni-

. . total group of students succeedmg Shll

* |e another item (Item 43) assessed the use
. of feet as an appropnate, standard unit
. of measure in estirnating distance; 42
- percent of the students were suecessf ol

"¢ |’ Finally, two items (ltems ’3 and 22)

.assessed awareness of an appropriate
ﬁnge of human body temperature.

had this knowledge. Considering the six
items 2s a subtest of backjround irfor-
mation, 17 percept of the students were
able’ to answer more than four of the
- items correctly, while 20 percent
ansvered fewer than two of the items

. correctly. These items were useci’as an
‘indicator of the breadth of sjudent

- “several forms of measurement, rather
-~ than for the specific facts contzined in

“‘experience students may have had in’
“dealing with length and temgerature,
~ . the more likely {or sq it was 7sumed)
| - that they would be able to answer these
quesuons The students in zhas fueld test

. !

.

tapartof the
ut which indi- -

s ccess with the materials. All these

- item {ltem 38) assessed the ability to

e . formly Iow with only 35 percent of the :

¢} Forty six to 49 percemt of the studints .

background infcrmazionielated to

the items themselves. Hence, the more-

.

’

o ‘;"were generally more. famnlnar mth
: nches than feet, but few could accu-

use a ruler. in half of the classes
nts had a-very poor concept of the

ratel

- size of various standard units of meas-

ure znd of which unit was appropriste

. inagiven sutuatlon

~ Thie exploratlon revealed that both

" the curriculum developers and the -

teachers in the field test were making

'unwarranted assumptions’ .about the |

-students’ ability to accurately use meas-
“‘uring instruments. Therefore, the
'fewsqd activities were designid to start

at much more basic levels in dealing

with the use of measuring devices, and -’
" in'making measurements and estimates.
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"EXPLAINlNG
DIFFERENCES lN
PERFORM uce

S

.ing to the analysis rep.. ‘ted 'in ‘this

. group provrdes insight into why stu-

© Half of .the variation in performance is
.accounted for by three functional abili-

h prerequlslte khowfj

“whid students will be most or least

’ |mproved student performance «,f\
How - believable’ are the results? |
‘Those readers who would likea techni- | s

|- section de:cribing results of the statisti- .
. cal analysis. Essentially, it reports that --

_problem solving, a six-item test of func- »

-tional abrlltv, explalned twice as much

" as did 1Q scores, and tbat this result was

© repeated for performance on both units

-items from which a performance score
“was derived. The next two articles~
A present and discuss the items used to
|-+ assess understanding of the two units of -

* were fleld-tested

Jlum being tested and the manner in ]y
. 'which this populatuon is f¥entified and '

achreved success regardless of a vlvude ‘

* What variables, account for differ-
ences m student performance? Acoord- :

article, none of the traditionally used:
variables such as age, 1Q, or ethnic

dents were successful or unsuccessful. -

ties (problem solving, grouping, and
dge) and two
teacher ratings (follbwing drrectrons
and ability to work with hands). Such
results are dramatrc ber.aus* theyi’.
sugcest the possrbulltv of. predlctmg

successful with the materials. ‘These
varrables also focus attentlon on ‘skills -
~nd actlvltles which may lead to

‘cal report should referto the fonawing

of the var|ance in student performance

of instruction. The’ questioning reader “
should also examine the k|nds of test

ME AND MY ENVIRONMENT that

S

. What are the rmplrcatlons of these '
findings? The results seem to bear on
‘both the approprrateness of the o.rrrrcu- i

grouped Because’ many chrldren :

] ; 4
l :

g

ground, and sex, it would appear that

the matenals are on target. It i is espe- ;

cially. noteworthy. that 1Q, which -

typxcally correlates highly tith success - ‘

in the traditional academic curr|culum
is not a predictor in this mtentuonallv

nonacademic, actavrty-orrentedr:urrucu- '
- lum, Since the currlculum also attempts
_todevelop further the abilities whichdo -
explain differences in success, the mate-

r|als wpuld ‘appear to be especrallv

. these results is'to raise the questuon

about the appropriateness of an elabo-
rate and costly system of: mduvrdual
intelligence testing, in light of the fund-

- ing that intelligence Scores are not '

predictive of performance with this

curricubum. Considering the rneffu- b
‘ciency with which’such a screening |
system is ruq, and the large margin for
“error {as reported in Interim Evaluatuon

Report 1), there is all the more reason
to reexamine the entire procedure for

. placement of children with educationr!
“problems. Frnally, as mtellugence test-
.- ing does not supply diagnostic unforma- v

tidn to gurde instructional decisions, -

. there is more than sufficient 1ust|f|ca-
** tion to attend to measures of functlonal

‘ ablllty

Were some teadters more effectuve ‘
* than others in teaching these matenal..?
The last section of this article describes
‘the results of an analysls of dliferences ‘

in performance bx class; rather than .
among individual students, (eflectmg

‘the teaching ability in the separate -
- classes. After statustrcally adjusting stu: .’

dent'scores to compensate. for dlffer-

units of instruction, and t
(08, 09, 13} to e far less effective than '

“others.c A major characteristic which -
might have accounted for these duffer-

ences was the fidelity with! l“hlch the

‘Teacher’s Manual was used in lmple- ;

menting the materials as intended.

Other than'this; the differences proba-

bly do reflect overall drfferences in -
teachmg abm’ ty.

range of IQ age varylng ethnrc back-

~ appropriate. Another implication of -

’

-~ ences invability, the staff found two /|~
* teachers {06, 12) to be far more effective . |
*“than others in teaching {one or both . |~
ee’ teachers ) i
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Results of Regtessron Analysls (Contlnued)
St problem solving assessed the f
- same thing as 1Q, then forcing 1Q to |
i enter the regressron equatlon first’
. wWo, uld restlt in most variance being
explamed by 1Q, w;tb little or none of ™
i the remarrmg variance explained -by..
 problem solving. Table 13 reports the: "
results of this second aralysis: the two
" tests are not ‘measuring the same thing. .
{ While 3Q appeareﬂto account for about
' - 20 percent ‘of the variance in perfor-
ﬁmance ‘for both units in the second
- analysis, problem solvmg explarned an n
additional. 21 percent or’ ‘mote of the'
-variance even with o] entered first. The .
o lnterrelatlons of 10, problem solvmg,
* and perforrpance mught be |IIustrated
; fgraphucally as follows

‘HFIGURE (U T S
'r'f"Schematlc lNlustration . of . Variance
Au:ountcd for by IQ and Problem

‘¥$olwng ,a’;; D
y
Problem
Solving
. “"\ "
Jja .

: :shaded.areas indicate Variance‘*'in‘ p"er."_'ﬂ ;
| formance accounted for by -the two

- .measures. Prob.em solvmg acc0unts for'
;. most of the variance explained bv 10,
© Hence, the results of the first regres5|0n ‘
analysls are appropriate to u |
. _Table 14 shows the: mterrelatlon- ;
shlps of the srgnrfncant varrables. The i‘
- four functional abilities and four
; teacher ratmgs are only. moderately/ ‘
1 related to each ‘other. The yariance in -
‘student performance explairied inde-
| pendently by each of these variables is’
- also shown in the furst two columns of .

PRI A e provided by eric [N

CTABLE )3

) ,""/Setond Analysis: Varlance Accounted for. n"‘Regresslon Analysis,;

with IQ Forced to £nt Frrst

AF values srgniflcant at 05/ /

lr.tercorrelations of Significant Varlables Dl
(The Varlance Explained Independentiy by Each Variable: is: Shawn' in Parenthesis)




3 ] .
— i e

-

Rasults of Regrewon Analysus [ Y .Fmally, elght teacher ratings 0f stu- | _ problem solving, which accounted for
dents were entered as variables, Each . almost 40 percent of the variance in per- -
. Asan attcmpt to discover factors rating scale hed been carefully defined | formsance in both units of instruction.
.which might have influenced the perfor- to teachers snd included: verbal parti- ~In order to avoid misinterpreting |
“manck of sgudents on these materials, a - cipatjon of the st Entin class; ability | - the results, a second regression analysis -
S step*'w.se mumple regression was under- i1 tofollow diremiorgibility toworkin a was conducted {since the mature of this
e taken. This analysis was conducted group; ability to attend to a task; ability - statistic is that when two measures of
. _both. on the 25 instructional items - to work with One's hands; general atti- | the same thing are included, all of the -
r ] related to Unit 1 of MEGAND MY ., tude toward school; the student's, | ,variance will be attributed to the varia- -
e »‘E_NV'R.ONMENT and on th A9 instrug- awareness of subtleties in what was /"ble entering the equation first; the vari-
.| Xional iterrs related to Unlt 1. Total going on around him; and the primary | ance is not split between the two meas-
/scores were derived for each sivdent reason for the studeng being placedin a ‘ures). On the-possibility that total 1Q
+ | baled or. the weights™indicated in the | special education class\{See the section could be more closely related to prob- -
. xollowmn articles desJibmg student in the prcceding.a’rtide defining these " tem solving and student performance :
- performance data. Omitted from the | teacher rating scales and the measures | than all other indicaticas suggested, it
analys were ailstudents for whom |  of functional ability.), - was entered first in the second regres--
{ complete data was not available.Some- | “Table 12 summarizes the variables sion analysis. . V
.of these students did not complete\o‘)b accountlng for most of tHé v, riatce in . ' : {Continued)
_ of the two Unit achicvement tests, or the first ana!ysns against Unit | and Unit ‘ o
background data wags available for 11 performance In thes¥ regression '
» them.. The number Induded in the anal- equations the strongest variable was
# | .ysis was further reduced by those stu- | aflowed to enter fim.Tht/proved tobe e L
" |+ dents who dropped cut or who entered - . o oo o .
“the class during the vear, and for whom st ) ‘
: : ) TABL[ 12 S : J
j only partisl data, Wa’ available, Ten “* First Analysis: Variar-ce Accounted for in Regression l\nalysis,
classes had completed the second umt with the Strongest Variable Allowed to Enter First

. {, of instruction; the number of students
¢ ~induded in this analysis was 109, Based -{ -
"1 on the end-of-year enroliment of 142 —_ —
- .children in these classes, 70 percert of 0 Yaptables

{F values signiflcant at .05 for 21 excepi Steps 6 and 7* of Unit I} -

- . ¥

] them were_included in the anaiysis. ‘| [problem Solving

Twenty variables wese entered into 7( Foliowing Directions:

4’ |Ability to Use Hands
. the regression analyscs These included Absence Ratio (Uﬂit l)

5, ~the score on the other posttest, the Grouping Abli i
expenmental class, and the four sub- ‘| Prerequisite lﬁnaﬂedge
ests assessing functional sbilitigsof stu: | . | 1Q (Total Score) .
Awareness’
:_dlents (prableém solvu;g, cognitivedevel- | ~{y.cs Class

“apment, grouping, and prefequisite’ | | Reason’ for,Placanen

knoMedge) One item from the cognie Chreriolcgical’ Age

“tive dgvelopme‘nt subtest, which" B
"\(assesse ability to conserve liquid guan-
" tity, was also entefed separately. Other
i variables inciuded sex of the students, | .- T L T e : R
cnmnologmal age, ethnic group, and i SIREE , LA T S
* Wechgsler Intelligence Scale for Children ‘ T b A TS e SO
(WI lotal 1Q score. Theratio of ciass- cot
atxe'zce w the’total number of days of

-
g

C st teon was mduded‘ 1or each stu-

‘denvt rUmtI U TR

P v R




| D:fferences in_Performance
Among »CIasses ' o

Another Way of looking at differ-
- ences in performance is to use the dass- -
room gfougxraﬂ 2r than the indiyidual

‘student as the unit of a alysns. Did some
test classes |8arn signifigantly more or
~ Jless than o\tc_hers?‘This is the question
studied by tovariance analysis.
'To accgmplish this analysis, the
dlfferences in abilities of students in
* each class at the beginning: of the year
{or at the start of instruction) must be
equalized statistically so that the differ-
ences in class means on posttest perforg
_ mance do not merely reflect basic
d:frefenoes in a‘blluty of students, Such
an adjustment requires a measure of stu-
dent ability independent of the perfor- -
mance measure. Total {Q scores are
traditionally used as the external mte-
rion. In this instance an investigation

1} orproblem-solving shility would be the

| wuse appropriate measure of entering

-1 . ability. This question was ralsed by the
fmdmg that the problem-solvmg meas-
ure accounted for the greatest.amount.
" of variance.in regression analysis. It was
- hypothesized that problem-solving
. ability {or combinations including it)
"would provide the most accurate inde-

. pendent measure of general ability and
would produce a higher F value, accen-

~ tuating the significance of the differ- .

. ences. A second hypothesis was that the |
act:1al variance among classes would be -
‘narrower if problem sotving instead of

- {Q was used. ‘The subsequent investiga-
tion looked into both measures, individ- -
-ually and together, along with proble?n‘

" solving paired with abitity" to follow
' directions. Tables 156 and 16 show the

‘ f resuits for the fo ariations ofoovarl- :

N ates for each unifof mstruct:on.

: ’ (Contmued)

~was condgcted to discover whether 1Q -

“ . 4 v «}
. o TABLE 15 *
. . ‘ Umt I--Analysis of Covar:auce
A e . ‘Leveh
Cova.-iate(s) f ek Er T ef Sig. ;
. C A Mficance S _
rom xn:epsqeace (xq) 2.2] .55 'cms 10} 06 '12411°00" 14 07,05"
»: ,; . J . R s Me

-

2 nn

x . " » . ‘-

/‘fcf 9,98 Degrees of Fréedom
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IABLE 6
Unit H--Analysis of Covariance

Cdi&r‘iaiéisf

Totai lnteuige-.cn 19) -

-Problem:.Solving {PS)

m' W43

PS ) foﬂoMng
biréctions

~ fa

\F*for 8, 98 D.egre,es,‘ of freedom




*
s

o ‘Differeﬁcé iin Performance {Continued)

“ences tifjiong classes were statistically
signifiicant. For Unit 1, 1Q had the
‘towest Frvalue. As the regression anal-

. ysis, suggested, a combinationof IQand -
problem-solving ability did not prowde
a more significant solution ‘than rSrob-
hem solving alone. A combination of
problem solving and ability to follow
directions {a teacher rating that, added

" to the explained variance in the regres-
sion analysis) provided the highest™F
value. In line with these findings, s
port for ‘the second hypothesis Wwas
seen, in that for problem solving (and\
combinations includjng it) the variance
among clasees was narrower. This hypo-

- thedis was also sup ed for Uait I; -

1. however, the first hypothesls was not,’
oWhile all F values obtamed for Unit II:
“were signifidant at the .01 level, 1Q
_produced an F value larger than any .
other set of covariates,

. A third consideration in this'study
of covariates ‘nvolved the adjusted

"“means for different classes. 1t was hypo-

falling at the extremes would remain
the.same regardless of the covanates
- used, This proved to be the" case for
‘ p units. As the combination of prob-
m solving and ability to follow direc-
tions yielded an F value significant at
“the .01 level for both units, it would
-seem that these covariates would be .

A ruiToxt Provided by ERIC

Reg,ardless of the covariate, ditfer- .}

thesized that the teachers and classes’ |.

" most appropriate to use in further anal-
ysisof this field testgroup. = = = 5
"Regardless of the covariate used,

one teacher, 06, proved to be signifi-
cantly more effective in teaching hoth
-units of instruction than the other nine -

significantly more effective than the
rest in teaching Unit 1. On the negative
side of the ledger, one teacher, 08, was
significantly less effective in teaching
" both umts ‘Several other teachers,
‘notablv 09 and 13, full: ,vell below
“othersin teachmg Unitl,
Durmg the field test year, staff
members observed the test classes and
,screened the feedback from teachers.
On the basis of these data the staff had .
identified five teachers who showed
‘considerable fidelity to the’ strategnes
‘ suggested tn the Teachers Manual.
' These teachers, 00,04, 06, 07, and 12,
also appeared to fully understand the -
intent of the materials. Four of the five
classes taught by these teachers vuelded
complete data for analysls. Two of .
these four had the h} ghesvnean scorei

~

and the other two had mean scores near } |

teachers. A second teacher; 12, was -

‘loWer than average mean score. The"
4 staff had fated the teacher

~+ . Theimplication of thesefmdings is.

. ~ v

the high end of the scale.
Several other teachers, 09, 13, 11 .
and 03, had been rated by the stiff as
dewatmg ‘greatly fromi the intent ¢ the
materials, (z&these. three had complete _

NI

data .avaifable for analvsls and two |
proved to have mean scores nearthelow .
end of the scale. the other class had a

ose\class -
had the lowest mean score as showing
moderate fidelity to the Manual. )

obvmus. The strategies. suggested for | .
teach'ng the activities appear to be an
important factor in student perfor- ;
mance. : . AN LA

N




STUDENT PERFORMANCE
ON ITEMS ASSESSING
INSTRUCTION IN UNIT 1

#

_ After study and validation of the

assessment {tems used during the .

for apalysis. Twenty one of the -
retamed items assessed the general level .
of funcuonmg of students in the freld

" test. These items were discussed in Py
precedmg article entitied “Functionat -
Abilities of Students.” The remaining
44 items assessed instruction in the 47

- activities of Unit | and Part 1 of Unit

. 11 (the latter now revised as Unit m.s
The original assessment items for

each unif were drganized intoa test -
booklet and administered by
téachers Immediately priot to,
after, instructioni in each.unit. Testing
occurred in October 1971, February- -
- March 1972, and May-June 1972, Pre- .
‘tests were not admm:hered to four -
“classes participating in a cuing study,

of Test {tems.”) Of the fourteen test

"Three of the fourteen test classes (01,
03, 04) did not"complete the second -
unit of instruction. Data is therefore
reported on thiiteen field test classes -
for Unitl and ten classes for Umt ll E

.1'

Lo

1971-72 schoo! year, 65 items werds

| ,46ee article entitled *“The Development .

teachers involved in administering the .
pretests, only one (03) failed to supply
the data required for this analysis,

.

. -



; Items

Twenty five of tpe\44utems direct-
ly related to instruction occurred in

“Unit 1. (TheotherlQ for Unit 11, willbe : .

discussed in Article 8.) Tffe 25 items
assessed instruction presented in the 26
activities of the unit, and the items fell -
“into four categories by topic: 1) direc-
_ tionality and map reading; 2) measure-
: ment and scale, 3) temperature; and 4)
; envrronmental oompansons Althcugh
. the results are presented hy these cor,
. tent topics, the.items were interpreted
"'separately rather than as only “subtest

“scores.’”” The statistical a;nalysrsyﬂ‘
+ reported in the preceding articles made | |
use of only weighted total scoresfor the |

* two unit tests.

“ Pre- and posttest scores for each '

| item .will be shown by subtest, and
“while itis possible to discuss the results’
. of all of these test items in terms of .
‘'gains ‘in instruction, it seems more -
«appropnate at this pomt in field testing
give greater attention to posttest,
vraiher than pretest, performance,

Therefore, unless the percentage of stu- 2

dents responding correctly- was essen-
tially the same on both pre- and’post-~

. tests, reference willbe made only tothe

posttest percentages. ‘
' “The percentage of correct response

.-‘on the earher ME NOW test items was - |

characteristically at the .50 percent
 level. In that study many studentshad
' reasonable and logical explanations for

~choosing opticns other than the -

intended answers to many items; hence,
. the level of undirstanding was not

. accurately reflected in’ the percentage -
- of students, choosmg the ‘*right’’
“answer. A similar condition-also has

" occurred in-the ME AND MY ENVI.:.

“‘RONMEN,T assessment, In fact, 40
- percent o7 the Unit | test items have a .

-‘qualrtatwe scormg key, wuth somelj.r

: responses gwen credit 2s partnally oor-"
. rect.: ‘The’ summary table of responses '
_ by class, however reflects only the per-
: ‘centage of students choosing the most -
- acoeptable answer for each item. The

- reasons for choosing other . “answers”

! provnde a separate justification for:

inspecting each item separately. ‘

A FuiToxt provided by Eric [N

-'Umt H Analysrs of Performance':k‘

l
I

: *e’ : ‘ RN
lnterpretatnon of Results

The problem of assessing the learn-
ing of EMH students is not resolved by
producmg am "achievement test,” since
the question of what stapdard to apply
to performanoe on these items or sub-

. tests is one that is drffooulx toanswer, It
is unrealistic to expect all duldren tobe
able to answer all items, when 3 wide

. range of difficulty and arange of topics -
are involved. Answering even one or
two more items correctly on the post-
test than on the pretest may represent
consrderable learnmg for some stu-

" dents.' The items represent the staff's |

“ judgment of key content that should be
‘learned, not all learning that\can be.-
expectad to occur in instruction, Some . -

areas of learning were not assessed at all; |-

“others wete explored caly through
interviews and are not reported ‘here. -
Notably absent are measures of observa- -
“tion skills and problem-sclving skills
that are directly-related to’ the mate-
rials, Students’ attitudes also are not
reflected here, although measutes are .

reported elsewhere, The etfects of this © '

rcurriculum on self-confidence, gsocial -
participation, task orientatioh, and
. general fesponse to school ha,'e not
" been assessed .
-« Efforts were made from the beglin-‘ ;
ning to assure that use of the items in
different classes would be comparable,

The tests.were administered by the ah

teachers, using the same instructions.
Some training was provided at the .
beginning of the school ydar, and addi-

tional written mstructrons}«ere sent for
_each of the four testing periods. Even .
" with these precautions, however, condi-: .

analysls

- reported elsewhere, the results and

of the test ltems follows

tronsandprooed-.:reswerenotsta ard-l:fv_ P

BN

ized. {For example, total test time for = [

the pretest on Unit | ranged from 30

‘minutes, to 85 minutes and was distri-"

buted over one tothreedays,}= ., -

'# ~The test items themselves were

' underg ing their first field test. individ-~

Jiuat intervrews with s:udents were
rconducted to validate some of the

rtems ‘and, as a result approxvmately ‘

| 20 percent’ of the original number of
“items were elimmated as defecuve_
, Undrscovered

eaknhesses may’ remain -
in some of thc 5 |tems retamed for'
Only a small numuer of items ongn- ;
nally existed for each instructionalarea " |
to be assessed, The 20 percent loss of

delectwe items contributed to an i

imbalance in the areas actually assessed,

" Although some broad understandings -

were assessed by interviews, teach
ratings, and observatrons, and a

clusicns both there and here shquig'be -
interpreted with caution. i

With all these qualrfucatrons c
ered, the test items do represent the

- best judgment of the staff as to key -
.- congepts to be learned in the materials.
" Even though the results should not be

used as summative_evaluation of stu-
dent learning, they do provide aclueto

~_the degree of learning occurring, Com-

bined wnth the information on the func-.

. tional abilities of this population,

expectations of studen? response can be

" resdjustad, and revisions designed to ;" ;
‘furtherenhancelearnmg :

A summary of results from the use-‘




and Map Readlng

- dents in the total group who selected
_‘each option on thepre-a posttest’are
- shown. The percentage of studen

; each itemis shown in Table 18

‘none of the students’ ans

- 1 asses were able to answer mo: t of the
1 items in th:s subtest. two thirds o more

than two items,

e

- directions, and otigntation for all direc-
" tions when pres
posttest, ¢
group placed north at

" compass darectlons
s h ’
-2,
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,Umt I Subtcst l Dnrectuonahty | TABLE 17
: ‘ : Suamary Information for Subtes
R nct(mzl:ty and !h)p Read!

Table 17 shows a summary of Sub-
~': test ¥ statistics. Individual items, their
- scoring keys,’ and the pereentage of stu- .

of {tems measured:
of viatch side of,

~ class, who chose the "best" res nse to’n

, These items had a wide ranwe of,
: dsffnculty, from Item 25 which almost

i rectly, to ltem 2, which about .two "
‘ thirds answered correctly. About one
.third of the students in 4 of the 13

- of the students Jin ‘two, dasses fewer-i

o 'Of the five items’ related to durec-
o /tnonalutv and mapreadmg,two(ltems4;.
4 and 6) mvblved} student’s ability 0.

1. - orient himself in space. These two items -
‘required a knowledge of which sideof a -
- map is north, a Knowledge of compass -

THE WP BELIVM SHDMS PART OF A CITY,
LINE AT DE TOP OF TE AP,
WARK EAST, IZS' wsnm xnmanmmm Dl“(

ted on a map. Onthe:
Ty two thirds of the total
piop of the
map, When given north, half of the total | { -,
group corrqcttv Iabeled the other three o

e .

—eia
siee

e 3T

wu:nmmuumun«u&mmm

Two items m Subtest fdealt wnth

: Iocatnng thmgs onamap. One(item 25) -
- asked studants to trace a street route

“from one landmark to another Fifty .
- percent of the students did 0 on the -
. posttest, However, for another item {. -
- {item 6) only one third of the students |

correctly indicated what durectnon one .

- fandmark weas from another - thesame " | ;
. percentage as on the pretest. The most
4+ difficult ntem in this subtest dealt with

the ability. to locate the intersection of .
two streetson a map. Thisitem 'eqwred v

| .that the student be able to recognlze

that 3 sngnpost on 3 street corner pro-

“vides the tnformatwn of what two.. |
oppositely oriented streets to fmd and o
. trace to their intersection on the map.’

Only six students out of 172 {or three

. percent) eorrectlv did this on the post- .,
“test, and all but one of these six stu-"

dents were in the same classroom, - . -
-A random sample of students was

. mterv:ewed about Items 2, 4, 25,and |
26 in this subtest. For item 2, typical - | .-
fresponses to the interview were to point
" to the top of the map toindicate north, :
" For Item 4, identifying east, west, and

south on the map was more difficult;
huwever the intent of .this questton, :

too, was clear to the students. For item ‘|

25, locating an intersection on a map

3 mvolved nUmerous problems. Many stu--
- dents$ weré not ablz to derive the names .

of the streets from the streetsignin the
picture of Bill’s house. Some simply

. placed a mark somewhere on the map -

directly below the street ¢orner in the

" picture. Some tried to track the direc::
! tion of the street in the picture directly

down onto the map. These related but

,mconect efforts probablv ‘accounted A

for many of the responses coded 4 and 5.
on th:s item, The inability. of many stu-".

. dents to find the two dtfferent streets | |
'v,\around the margln. ‘of the ‘map and -
trace them to their! point of intersec-
'+ tion was a major problem identified by : |-
| studentinterviews. Even when given the ..
*'streets and their locationsonthe map, a
+ number of students were unable to fol-
< fow the two coordmates to the point at -

SRR (Contmued)"f




o Dwecuonahty and Map Readmg (Contmued)

.| which they crossed. Having marked a showung the peroentage of swdents in : R, i
* /| tocation for Bill's house, many students | each class who were high performers, C 26 %k 15 e ® 015 o, -t i
. understood, in ltem 26, how to start: | answering more than three items Rl L LU L I St
. from that point and draw a line showing : correctly, or low performers, answering * ::'}-;/:’:_‘??;: ’:i.[;:’ rmlmmm e
“where he went an his bicycle, Some stu- fewer than two &Nr:s correctly.’ {Note . “:ﬁk:;f_‘-l_: e
~ dents were confused by ’th‘e art erk | that partial credi s poss:ble on three v e e et ,
“and labeling of the streets on the map. of the fiveitems.) - 4 i TG S W i L5 0
Still other students simply drew a line * ConSldenng Items 2, 4 6, 25 and
' mdlcatmg Bill_going any place on h.s, 26 as a subtest, 21 pefcent of thestu-
ibacvcle and did not understand that - | dentsin the "total group answered fewer
| they were to flnd a path from home to | 'than two items, and only -20 pefcente
"~ school, - “ . answered more than three items, indi- -
» 17 - Table 18 undlcates the percentage 1 ‘cating 2 generally very. low level of
" of students in each class whose total ‘performance in directionality and map
__subtest scoce was. more than one stan- | reading after: instruction (mean 11,
“dard deviation above or below the total 5.D.: 7, maximum score possible: 25):
gmup mean. This is essentlaﬂy a table 1. .Based on these results, additional activi- ‘
. .o o :, : tle‘s were Wfl“'ﬂn into the ma‘efla'i tc 26, M AN wIS AR TD AS 0 wIGH EVIMY DAY, DA A IR
- L, e provade praciice in recognizing and I M TG e K AOTE X [ T,
THE WP BELOW SHOVS PART OF ASCITY, WOATH IS WARKED ON T using compass durectuons and in making
AP L SCONUIRSL K0 A LIS AL 450 . use of a map 10 trace routes from one - -
] vﬁ— ]’i“":i’ ~ landmark to another. Investigation of ‘
. ——— . 'ltem‘125 on locating an exact pointatan . :
oot [ L= ; ~ intersection suggested that students had L~ . ;
| Y I 24 | * difficulty using coordinates in any way: :
=1 - & ~ therefore, an actifity was written deal- : )
W " ing ‘with graphing, and practice was ! 0
. e x on THE DIRKCTION THAT THE unm; 15 FROR THE provided in locatmg a number of coor- ‘ .
Soowose, ~ dinates, with the teacher‘s\attention (
Lo e NN petw man drawn'to using two vanables and locat- v
ghecaii-apealc B ing inersctors. . ,
C vy et oo : M v
. -mmm x % . ' - :
72 o respease n e - € s * o .
o 0 Lot : *
f ) . TABLE 18 - . SN
‘ Subtest 1 (Directionality & Map Reading): Percent Choosing the Correct Response by Class <
« t- . i ' Lo
| F(e]d Test ‘.la’ses :
; : , ATl Classes
o Combined
i oo 14
ol | Questioni&
H cE N8

: LeveI of

AR RSOy

““.Performance .’

K PoStteSt only SuE. test ) Petfom ce‘? :

“{or; !ess}

T

'Percentage of students per c!ass whose tota1 subtest score was more than one Standard Deviation above or below the

-

.

Aruntext provided by enic [N




| with the percentage of students in"the

e

Umt l Subtest 2 Memsurament T‘i'

and Smle

-

: Table 19 shows a summa\ry of Sub-
test. 2 statistics. Individual ftems and

their scoring keys are alsp shawn along

total group who selected each optaon on .
the pre- and posttest. Table 20 shows

"the percentage of students, by class,
~who chose the best response to each

item. The general level of performance -

‘on, these items ranged frém onefifthto |-
- one half of the students who acswered
an item correctly. -

- The six items in this subtest assess- -

; _ed ability to estimate distances and an ..
understandlng of the use of scale to

determine distance on a map. - Two of

" the items (ltems 7 and 41) dealt with .|
~actually estimating distance, which

required students to have at least &
rough approximation of the meaning of
units of length, such as feet. Less than
20 percent -of the total group. made

. reasonable estimates after mstructson
. although almost twice this many (39

percent) indicated that pacing a dis-

;- tance was 3 procedure that could be
. used to make such estimates. Three of
. the items (ltems 12, 16, and 23) dealt
,‘_.w|th using a scale given on a map or
- drawing to determine length or dis-
"“tance. Over one third of the total stu- -
* dent group proved successful on these |

itemson the posttest. .
A randpm) sample of: students was

_'interviewed regarding their understand-

ing of Items 7, 12, and 16. On ltem 7, .

"almost two thirds of the students inter-"
vnewed could correctly explam that a
- pace was a step. Only one in ten stu-
g dents however, knew how long his pace
" was. Lass than half of those who mark-
|- ed the ‘correct response answered cor-

. rectly what apace ‘'was or how long

(Contnnued)
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“Messurement and Scale {Continued) -

“one was.: For.ltem 12, the interviews
‘revealed that many students had no .
. notion of how to use the scale provnded

A number of those who marked the cor- j.

“rect option said they just guessed,or
thouaht that the real boat could :Be |
thlrty feet long. Some answered the
,Questnon only in terms of the pictured

,_drewmg and appeared to have no con-
cept of it as a scale drawmg ‘

In the interviews, gbout two th|rds

" of the students could actuzily trace on .

~ Item 16 the route from Caldwell to -
‘ Borse with a pencul of those who had

. -

Subtest 2 (Measurement & Scale):

N

(ARY

> q : o
-marked the correct response, cnly half

. understood the use of the scale for -

miles; the others guessed. A significant
finding was that one student in three
did not even und( rstand the map

~ symbolisin.which indicated where the

" group mean. Hi
basis obfained a scorgof 17 or moreout

two cities were and the route between
them. Some traced beyond the two dots
signifying the cities; others dud not
follow the road.

Table 20 indicates the percent.oge

~of students-in each class whose total

subtest store was more than or:2 stan-
dard deviatlon above or below tha tota! _
performers on s

. of 30 points, or more than three of the -

six utems correct. Low performers
obtained less than' three points, which .

_meant answering leds than one complete
item correctly. (Partial credit was possi-

ble on two of the six items.)

TABLE 20

" Field Test Classes

Comsiderimg the six items as a sub-
‘test, 20 percent of the students.

answered more than three of the six -

ftems: correctly‘, while 18 percent
answered none correctlv Thus the level
. of performance on measurement and

N scale was also quite low after instruc-

tion. The materials have been revised to

provide, a great deal more practice in
_ estimating and measuring very shortdis- ‘.-

tances. Revised activities begin at a -

. much more basic level on the use of a

_ruler, and students are given many more |’

oppurtunities to measure short lengths

- with it. The comcept of scaleand prob-

lems dealing with scale,have been elimi-
nated entsrely from revnsed matenals.

S :
. .

2

‘Percent Choosing the’ Correct Response, by clags S .

" Level of
" berformance

mean.

PAFulext provided by enc

'Percentage of students per chss whose total .subtest score was more than one Standard Devihtion above or below the

i
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l.!nit |,Subtest 3, Temperature

SR FER SR

-~ See Table 21for asummary of Sub-
test 3 statistics, the four items, keys,
and pre- and posttest results. Class-by-
class results are shown in Tabie 22,

‘ Consudenng the general level of perfor.
mance on-individual items, three
" fourths or more of the students answer-
ed. three of these four items correctly
. before instruction. Except for Item 20
" little, change in performance was noted-
" onthe pos\test k. .

dents’ understandmg of how o read a

) TABLE F3%
Sumary xnfomnm for. Subtest
. Temperature:

(four nems)

‘This group of 1t»ms mecsured 4
: --understanding of how to read 2 ther

©T mometer: (1tenm 3)
-—awareness of where outdoor temDeratuxres
“oi'are 1ikely to be highest (Item 22). =
i --know1edge ‘that dark colors absorb more '

) : heat.than Tight colors (Item: 13 ) BRI
‘ --recognfﬁon of a record of’ outside | -

' 1&', Heiqhts Per Optioa
S 3

e 6
S R I
[F1 RS- SR 0K I
OB T e s e
2800 s a0
1 " S Subtest Statfstics'

Mulmum possible score: ' 20 |
; Range of Scores: 0- ZO i
Mean: 0 11,7 | o
"sundard Deviation' 27..

Aruitoxt provided by Eic:

One item (item 3) assessed the stu- -

thermometer, It was answered correctly
by three fourths of the students on the -

posttest, indicating no gain from pretest

“responses. A second item’ (Item 22)

assessed awareness of where tempera-
tures are Iukely to be highest outdoors.

. Again, three fourths of the students .
' responded cprrectly on the posttest,

" and again this represented no gain from
. pretest responises. A third item (ltem

11) assessed knowledge that dark colors

absorb more heat than light colors."

About two' thirds of the students
answered this: item correctly on the
posttest, The fourth {rem.{item 20)

asse_ssed recognition of a record of out-
_, side temperatures expressed as a graph
:-and compared with a graph of indoor
temperatures. Almost four fifths of the-
students answered this item correctly -

“on the posttest.

-

A fandom sample of stuAents was
interviewed about their understantjmg ’
. of Items 3, 11, and 20. Almost 40 per-

cent of the students interviewed could

- correctly identify the Fahrenheit scale”

- 00K AT THE PICTIRE OF THE THERUMETER, WAT TEPPERATYRE
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[, givenin Item 3, as well as give areason-
abie explanation for answering the item -
as they did. In one outof five cases, the ' -
students acknowledged that they: -
simply guessed on the item, Of those:
who marked the correct response for.
Item 11, 40 percent did mot have any. -

, idea of the concept that white reflects
* heat, nor any memory of ascience activ-:

(Contmued) 3

e
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Temperatute (Contmuerﬂ .
- are an overestimate of student under-
' standmg of this coqeept Item 20
_involved a minimum of guessing on the
students parts. They responded on the
basr‘s that outside temperatures vary
white inside - -temperatures refain the

¢ ence in the shapes of the graphs, most
. students did not understand the graphs.

not wsually trace the points on the
graph to its scales for the temperature
or heday . \
“When this group of items was con-
sxdered as a $ubtest, the average was

" détermined as answering two of the -
four items correctly ‘Twenty two. per-
" cent of the sfudents answered all four
"items correctly; 17 percent answered

imum score possible: 20).. Table 22 -

.

_same., Other. than noticing this differ- -

- and could not read them. Many could

- none correctly (mean: 12, S.D.: 7, max-"

‘shows the percemtage of high-and low -
“performers, by class, Compared to per- *

_ formance on the other subtests, stu- |
_ dents were slightly more successful with
thls group of items. Considering pretest

fevels for this subtest, however, gains
from” instructiort were disappointing.

Several changes were made in the. |
" related activities during revision, Where |
there was one activity involving temper-‘ ,

ature in the original materials, there are

' now_four actlvmes.,On‘e of the new
activities provides practice in reading a .
.. thermometer, while two more promde .
~ many opportunmes for students to use f
- the thermometers t& measure tempe:a-
.. tures, The fourth new actw;ty on tem-

perature has been developedon readmg

-+ and making graphs, prowdmg much

Subtest 3 (Temperature) s

practnce in this sklll

TABLE 22’

. Field Test classes s

P

Percent Choosing the Correct Response, by C1ass

e e

1 Level of, - SRR
VR Performance' -~ ... - RN

mean.

T

‘Percentage of students per class wbose tota) subtest score mas mor.e than one S.andard Déviation above or be]ow the ‘ :

" ERIC

Aruitoxt provided by Eric:




o
‘,Umt I Subtest 4, Enwronmental {
;;Compansons ‘

Table 23’ contains a summary of

' Subtest 4 statistics, items, keys, and,
pre-posttest results. ‘Class-by-class-
results are shown in Table 24. Ten items
were uncluded in this subtest, and five
' allowed. partnal -credit for some’ re-

sponses. Many of the ten items had a |

< low level of correct response onthe pre-
test and showea marked gains in correct

“response on the posttest, From half to

. three fourths of the students made cor-
rect responses to individual |tems on the
posttest D ot '

group ‘o7
i==the-swareness of. hou thtngs are
+affected or changed:ir ‘an-experiment’
(.tens ﬂ ‘9, ]0)
-the recognition of cogcrete o
-{ntangfble, near-ast-hand or. remot
*features of.the environment {Item 1
~an understanding of the catenories
‘9iving-nonliving {Items 19,28, 28)
-recognition of nonessentialsiversu
i necessities for 1ife {Item 27
“w_knowledge of human and pl

or er (items 32 and 33

: Subtest Heighted Score

Heights per, Optio
3 4

"cnu\‘équc-'-o'om'g ~
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PAruntext provided oy enic [N

Three items (ltems 8 9 and’ 10)

: were concerned with awareness of how

thmgs are affected or changed in an

" experiment which the students had per-

formed. (The information assessed had
not been called for by the experiment,
hQWever) On the posttest from one

marked the approprigte responses. For

- many classes this re
- _erable increase in correct responses. An
“ ifem requiring multiple responses {Item

13) asSessed the recognition of concrete .

half to three fouriZof the students ..

sented a consid--

or- intangible, near-athand or remote

* features as components of the environ.

ment. Fifty eight percent of the stu-

dents idemified most or all of the items . -

as components of the environment on

- the posttest, a dramatic increase over
"pretest performatnice. Three items
‘ (ltems;19; 24,‘and 28) assessed an

8. ) . P mm-n- mu L SIS
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understandnng of the categones lmngl—
- nonliving. Two of these required simple .

' reoognmon of the categories, and on

these items, from two thirds to four

" fifths of the students responded cor-.

rectly. However, only half of the stu-

"dents could _supply the ‘label living/-

nonlivigg to a s¢ of i tems whuch
requlred this desonptaon i

‘One item (item 27) assessed recog-

_nition of nonessentials Bs opposed to

" nec

ities for life. Thirty nine percent
..of the students responded correctly to
thns item, three times the pretest per-
centage of correct responses. Flnally,"'
two items (!tems 32 and 33) requnred’
wntten'responses I|stmg human and -
‘ (Contlnued)'
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Envtronmental Comparlsons (C:ontm sed)
plarit’ needs for life. From one half to
two thirds of the students responded
N correctly on the posttest. { ;
..~ Table 24 shows a summary of hlgh
and low. performers’ on_this subtest.
Cofside ngall temtemsasasubtest 17

- per f the students, in the. total
group answered eight or more of the 10
“’items, while 20 percent answered fewer
than four of the items (mean: 28, S. D.:’
12,.maximum score possible: 50). The

~level of posttest performance on this

ubtest was relatively high, with the‘

’ average determined as answering more
‘ than half of the items correctly. Individ-
ual classes demonstrated considerable -

gains ‘on various items as well, To -

remedy some weaknesses, the rewsed
materials were given a great many more

: d|rectaons ‘and examples for categoriz-
ing, observing, and comparing things.

" Revisions were made inthe sequence of

mstructoon related to the concept of -

-

s subt_est'4‘(Envfronmental

.-

Comparisons)

Ing/nonhvang, and changes were

;v'nade in the treatment of plant and ans-
~ mal needs for life. :

In summary, the performmm: cn

';25 measured items related to Unit | of
ME AND MY ENVIRONMENT was

low. There were evidences of Iearnlng

_on some items, as indicated by gams
. from pre- to posttest scores, but the”
" overall results'do not reflect levels of
,Iearmng consndered acceptable by the -
. project staff. An increase in the number
" of students understandnng the key con:
_cepts is sought in the extens:ve revusuon
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 test'5 statistics followed by. individual

items and‘ their 'scormg :keys,‘i an‘d the :

roup who selecteu each optno'n on’ the -
{] pre- and postte;t Table 26 shows the .
percentage of students by class who ;.

resnonse to each :tem

k even |t\ems related to:
°nergy, two\items’ (ltems 18 and 19)_3
assessed understandlyng that energy is

.pmved deceptuvely easy in’ that most

_students could" answer - them pnor to

;mstructlon. Posttest Ievels of correct’

response were 91 and‘ ‘85 percent

Y in-the’ Umt ll expenmental
achlevement test, 19 items’ related to)
instruction ln the 21 actlvmes of U_w t

were ‘retained for analysns These items
can be grouped into six categones by.
topics (With topic numbers sequential
to subtests in Unit 1): 6) energy; 6) food /.
chains and webs; 7) food _energy; 8)

N LT OF EXSTER 55 DYE WAS DROPET AT T SWE TINC
. N EACH OF THE FOUR JAKS SHWOYM ON THE SLIDE MO LEFT ALONE ',
FOR TEN MINTES, | EACH JAR KAS THE SAME AMOURT OF WATEA,
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o Emm (Cohtinued) L
Mz, Ancther item {1tem 21)- assessed
. the awareness that the higher the tem-
petature of.a liquid, the more work it

" can do, Only 40 percent of the students‘,

‘kiew this on the posttest..

‘ - Two items proved quite difficult
" §oc students. One of them (item 28)

© assessed the recofnition w7 things

. wontaining stored energy. Almost none.

" of the students answered this item suc-
" cessfully. The other {item 12) assessed
= the knowledge that living things ulti-

mateSy get their energy from the sun.
~ Less than one fifth of the students were
~ able to answer mh item correctly on the
posttest, representing no change frem
| responses on the pretest, Neither of

12
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Subtept 5 (Energy):

. was made to devise actmtnes to teach

subtest (Items 9 and 31) asssssed the

these items assessed specifie’ pomts of
fearning from diréct instruction.
Instead they required studentf to seé]
the implications or make ififerences
about what had been presented in class.
in theé revision both of these concepts
were judged to be penpheral to the
major thrust of the unit, and no atfempt

this informatio : i

The rema ?;{'mg two items in thns :
knowledge that food i ihe body's
yource of energy. From half to two
thirds of the students were able to
answer these items correctly on the
posttest, representing cons»derable
gains from pretest scores.

Table 26 indicater “he pechtage
of students i each uass whose total
subtest score was-more than one stan-
dard deviation abcve or below the total
group mean. This.table shows the per-
centage of high performers {answering
more than five items correctty) and low
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TABLE 26
Percent Choosing the Correct Response,

L. 'rma'rest_ Classes

peiformers (answenng fewer than three
items correctly). Note that /a
ble to earn partial credit/on Item 28,
+ Considering all of these ‘items as a
subtest, 14 percent of the students
‘answered more than five itdhns correctly . -
on the posttest, while 20 percent

“answered fewer than threa items cor-
' rectly {mean: 185,5.D.: 7, maximum
f‘sco.eposs.ble 35). » ’

In only one class were one thwd or

‘more of the students able to apswer: | ,
. more than five items correctly. How-: |

ever, if one discaunt;; the two quite dif-

mance on\this subtest was at the rela-
tively high lfevel of more than three of
the five remaining items answered
correctly. Revisions of the materials
included breaking activities into smaller
steps, experience with more forms of
energy, and some practical applications
of the idea that thé\ugher the tempere- .

“ture, the more energy as present, The |

. se

section of activities relatmg to food as
the body’s source of energywas
expanded with additional activities on -
the energy values of various foods. A

- game was developed called J'The Fuli

and Healthy Game” deahng with bal
anced diets and-daily food and energy 3
requlrements. , ‘ .. '

byClas'sA} l o L

Level oﬁ:
Performange : -
High

'Percentag! of stnde"s per c]ass whose total Subtest score waf more than one Sundard Deviat‘an abave or-beTow the !’

was possi- |’
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‘Unit u,Sub'mst 6, Fobd Chains

Several of the toplc areas mto
which Unit 1l items were diyided con-

applied; however, the small number of
items precludes much anzlysis as a sub-
test. This subtest contains two items.
See Tabie 27 for refevant statistics,
items, and results. Table 2B shows per-

~cess of individual students in respond-
ing to both itefns.

‘One item (itein 6) dealt wnh the

- ability to identify the appropnate links

students were able to'draw arrows to
tink the organisms appropzdately in a
simple food chain. Theother item (item
14) dealt with the recognition of the
term "food web’’ as the appropriate
term to describe the interrelationships

Th of 1
ut.he Jbﬂity to {dentify the a
11nks in’a food chain (Iten 6

tain only one or two items. /n Sluch cases
the label ‘*subtest” has still been

~ formance by class and also reports suc-

in a foed chain. Only 10 perceirt of the |
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" Food Chains {Continued)
of a number of living things. About half

“of the students correctly related the
term to an illustration of a food webon
the posttest, Cons-denng both items ags
a su"GxQ: only eight percent of thestu-,
‘dents dnswered more than one item

- ‘correctly, while 42 percent answered

. neither item, In five of the ten classes,
“one third or more of the students were -
: unsuccessful in: answering either item
‘{mean: 3, S.D.: 3, maximum score
possible: 10}, -

" system, although

© Subtest 6 (Food Chains and Webs):

\ O ~
A number of addmons ‘and revi-

- sions of the materials have been made in -

order to establish the concepts. more
effectively. In what is now Unit in, a

. new activity deals with what various

animals eat. A food chain game has been

" revised to prowde experiences inlinking

animals to thmgs that they eat and ulti-
-mately to the sun. More experience
related to food webs has been provided

* in several other activities. A new picture -

booklet deals with the interrelation-
ships of pfants and animals in an eco-
“ecosysteln™ is.not
used in, the materials. In Unit 1V, eight

TABLE 28

\ Field Test C!asses

actmtaes ha% been developed relatmg

10 food chains and webs and the i interre-
lationships of plants and arimals in an

_ecosystem. This sequence of activities
' attempts to tie these relanonshnps more

closely to the students’ own lives.

M

Percent Choosing the Correct Response. by Class

Question -
oo W

Level of
Performance

N
.

CHigh o ol 1628
{more than one DRI IS
1tem correct.) Bl

Cobow ctegf 28
+4 (none ¢ correct) R

mean.

: 'Percentage of students per class wh&e total subtest score was more than one Standard Deviation above or be'low the ’




Umt || Subtest7 Food anergy .

Fave items were mcluded in thls
subtest. Three of the items allowed par- -
“ual credit for some responses. The two
 items which students found most Jiffi-

cult required a written response. See

“Table 29 for a summary of subtest sta-
 tistics, items, and responses. Table 30

reports results by class. ‘

Three of the items (items 2, 8 and
24) sssessed the knowledge that plants .
© make their own food from sunlightand -
_other materials. One of these three
“items (Item 2) required the students to -
- state that plants make their own food or

that they need air, water, soil, and sun:

light to get their food. One fifth of the -

students stated-this on the posttest,
whereas only one: percent covld do so
- an the pretest. On the other two of
" these three vtems about one haif of the
students marked a response that sun-
“light was the plant’s source of energy,

.and that plants could cbange the sun’s

energy into food energv. Lo

(Contmued) ‘

This grovp of,

materials {Items 2,

1timate source of.a
{ving things! (I

the knowledge that p!mts nek
i own’ food : from sunlé ht and ‘oth

s 24)

==the understanding tmt plants are the
11 food for all
i1 and;15)

g po! :
i Range, of Scores:
tiean. 1

s 3
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- Food Enerw (Contmued)

“The. remammg two |tems in this"
subtest {items 1 and 15} assessed the.
N understandmg that plants are the ulti-’
‘mate source of all food for all living
thmgs. and that without plants we .

. would die. On'y six percent of the stu-
dents expfessed this answer in written

form on Item 1; however, hal? of the

:“students were able to identify plants as
" the things that the animals depended

s upon in lten?~15 an |I|ustratnon of a ‘

foodweb.
, l. .
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‘Subtest 7 (Food Energy):

'715
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TABLE 30

‘Fie)d Test C]asses

Percent Choosing the Correct Response by Class 0

"Table 30 repofts' the resultsby dlass ' |
: for all five items combined. It Shows the
- percentage of students who perfor- -
* mance was high'(more than three items
cofrect) or low (fewer than two |tems
_correct). PO - )
COnsndermg the fuve nems as asub‘ -
) test 10 percent of the students answer-
_ed more thanthree of the items correct- .
ly, while 15 pefoent answered fewer

than two utems correctly (mean' 11,

* §.D.: 6, maximum s@e possible: 25).
" One third of the students in two of the
classes were high performers on this
subtest. Overall, the level of perfor-]:
‘mance was reasonable consadermg the

»:

dufhculty of the concepts. -

A series of plant expenments were 2
.used to communicate many of the ideas
'in this subtest; these experiments have -
. been. co nsiderably rcvised. The -
* sequence of the materials has also been :
‘ changed m revision. /-

- ':LLevel of ;
- Performance

1
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f}ﬂ‘Umt ll Subtest 8 Welght and
Tempetature 5

»Two items were nncluded in thts subtest,
* One of the items (ltem 23) assessed an -
understancling of how a balance shoutd
""be used. The other item (item: 30)-.
“.served to educate students’ general
understandlng of what numbers in the .
: Fahrenheit scale mean. As in all sub-
k;*tests no attempt was made tc fully
assess student understanding. Instead
. these two items merely sampled under-
- standings of measurement and served as |
- indicators rather than an inventory of
. what had been learned. Table 31 Sul’n"
“marizes subtest statlstlcs and Table 32
- shows student performance on toth
" items oombsned Jbyclasg,
, in only three classes did more than
{ two thirds of. the class succeed on (tem .
23, understandmg the balance. On Item-
. 30, room temperature, less than half the
~ total group gave the correct response. In
two classes however more than two
23, ‘El g .
] to-srmctfn A BAARCE 10 ﬂlﬁl F00D FOR HIS F(l wERIT,
GMS!IUY(M{‘(W!K!M(WW!’( .
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‘_Subtest 8 (Helght and. Temperature)
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TABLE 32

' Fleld Test Classes

~EMH field- test gmup resembles the
;response of nune-year-cld normal chal-.;
" renonthisitem,

- been selected; more time is devoted to

'f meaSunng dlfferent thlngs

Percentage Chooslng t.he Co»rrect ReSponse. by Class

. thtrds of the dass were successful Iteml :
- 30 was drawn from science items used |
"in_the 1970 National Assessment of ' |
Edueetmnal
' nine- and 13-year old national sample . {

are shown on theitem. As canbe noted, .

" as an index to student understanding of |
! meamurement, about one third of the -

“total'group of students answered both E
" items correctly, while one fifth answer-
- ‘ed peither item correctly. For perfor
* mance by class, one third or more of the'.f

- formers, whule about one third of the .
; students in two”classes were unsuccess-
“ful. In only two classes were students
t predominantly successful on these ;
! items with no students unsucoessful

ogress.”Results for the

the response of the 13- to 14-year-old N

Considering the two items together‘

students in_ five classes were high pe’

In the revised materials, to save the
ime ‘spent constructing balances, an
mexpenswe commercial balance ° has -

learning to read the balance and tov

- P

Clevelof o
sperformance, -
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Urutll Sul;testQ Graphmg

Whnle severel ntems had been con- -
“structed to assess a student’s under-

standnng of graphmg,defects insomeof

" the items reduced the usable number of
“items to one. This item, drawn from .
. science itzms used in the 1970 National -
'Assessment of Educational Programs, .
~ assessed the ability to recognize thecor-
rect graphmg of three j jtems of informa-

tion. Results are shown on the item for .

" the total group In this field test and for
_ the nme-year-oldgroup sampled in the
. National Assessment study. Table 33
‘| 'shows percentage of students by class

* choosing the best response to this item,

-~

Pl

T Subtest 9 (Graphing)

. KRS ( SR PRI
'Sixty seven percent of the group

: been devssed whnch prowdes prachce in:
correct|y answered the item on the -
posttest representing little (hange from .
< the pfetest This result for 13- to 14-.
A yearold children was clearly above the *

jperformanoe of nine-year-old normal

children in the National: -Assessment .
. sample. It is probably not much below
- what normal 13-year-old children can

.do. For f0ur field test classes, about .

graphing and reading graphs of various -
'kinds. Othef activities which use graphs -
were expanded to provxde more empha-_‘

'5|sonthegraphmg processutself ;»w}‘ ¢
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 four out of five students answered the | sf.«__..___} L
\vnem correctlv. haif the students in: | y='—f— ] i d g
; ‘three other classes were unsuccessful. .- ;8 = st K
WS IS
: ‘These results refle_cted a'moder- o L .
- ately high level of understanding. How: - ! 1
“ever, items in Subtests 1 and Jindicated vy ro RS
student difficulty with graph mterpre-‘ » upolutari
tatson. Since graphs are used in various 7 Lot
activities in the matena‘!s ‘0 summanze", sy .
and compare data, it was. considered s -l
necessary to ‘develop more fully the Lo 3 .
concept of graphmg Anew actmtyhas 4o e
. B i . i
PITIIIEIRT
. - 4 Do " .
ABLE 33 A by
Perc ge Choosing the COrrect Response. by Class . o

F}ld Test Classes' |
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Unrt ll Subtest 10 Categorlzrng

lThns subtest consrsted of two rtems

whrch involved not only the proeess ‘of :
" grouping things but an understanding of
- specific concepts. ‘Qne item (item 7).
~‘ ‘assesséd whether students recognized
seeds as Jiving things. The other {item:

35) required selection of a balanéed

- meal from f0ur pictured menus. Table

.34 shows a summnary of subtest statis-
tics. Table 35 shows the percentage of
students by class who chase the best
response to each rtem e

B ‘Subtest_‘ TOV ~(Categ’6r‘iging),

These two |tems were answered

correctly by apprt)xnmatelv half of the,‘
_field test group. No class stood out
: above the others in performance on .
- these items. About one taird of the stu-
i dents in the total group answered both -
items correctly. In interviews about
~'Item 35, only one in four students (ofa -
‘ random samplé) gave areason for mark-

ing their answer the way they did and

explarned -what a’ balanced meal was,

The others either indicated the meal
was one they liked to eat, that it gave
them energy, or that th"f- was mére of

.it,andsoon.; ... 7. b
.~ inthe revised materrals P "Full and ;
Healthy Game’* was created to develop I

" the concept of a balanced diet. An actrv-
ity was also added which requirés stu-
dents to grow plants from seeds.

S n summarv performance as
measured by the 19 items related to

“Unit 11 of ME AND MY ENVIRON-

MENT was moderate. In six of the :
classes one third or more of the’ students :

were highly successtul on at least one of

the subtests. Considerable revision of

Unit Il materials should ‘resultinboth a

higher level of success and a greater
“number of students experlencrng a |us-

trfrable degree of success.»

TABLE 35

Field Tpst Classes

"-‘("

Pemenage Choosing the Correct Response. by C]ass .
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